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THE MICROSCOPE AND THE ftTUDY OF THE CRYSTAL- 
LINE SCHISTS. 

BT OKOBOB H. WILLIAIIS, JOHNS HOPKINS UNIVERSTTT, BALTIMORE, MO. 

Ik some preliminary pap:es from the Twentieth Annual Report 
of the Geological Survey of Minnesota, Professor N. H. Winchell 
lias recently circalated some considerations on the structures and 
origin of the crystalline rocks.* In so far as these are the expres 
sion of a sincere desire to advance this difficult line of inquiry by 
summarizing results secured and by striving toward a more pre- 
cise definition of terms to be employed in descriptions of crystal- 
line terranes, they are worthy of appreciative consideration by all 
geologists. Certain of Professor WinchelFs statements relative 
to the comparative value of microscopical and field evidence seem, 
faowever, liaUe to cause misapprehension, and it therefore ap- 
pears to the writer worth while to call attention to these, at least 
in so far as they involve his own work on the so-called ** green- 
stones^ and ** greenstone-schists " of the Lake Superior region. 

No problems of geology are more intricate and at the same time 
more attractive than those presented by the pre-Cambrian forma- 
ixoxxA, The stratigraphy, correllation, and genesis of these vast 
rock masses must be deciphered mostly without the aid of fossils; 
hence any kind of evidence, however slight, which throws real 
light on the questions at issAe must be welcomed by the geologist 
and must be so thoroughly studied by him that it can be accorded 
its full significance. 

The sub-division of the pre-Cambrian rocks into distinct forma- 
tions has long been recognized as a desideratum in geology but 
one unattainable without minute and detailed work. General 
theories have proved futile for its accomplishment. Only now 
has the problem begun to be attacked by methods which are a 
stimulus for the present and a promise for the future. In Qreat 
Britain, Qermany, Norway, Russia, Canada, and the United 
States facts are being rapidly gathered whose ultimate correlation 
will surely bring order out of chaos. Field study, areal mapping 
on a large scale, and the detailed study of stratigraphy must 
always tie the first and most important means of deciphering a 
crystalline terrane. But the structure planes of the rocks are so 
often secondary and their original character so obscured by altera- 
tion, that stratigraphy, and indeed all field evidence, may prove 
inadequate to the task set for it. Then It is that help from other 
sources is required, and none has thus far shown itself more effi- 
cient than that furnished by the microscope. 

In the history, which in the future will be written of the pre- 
Cambrian formations, the work already accomplished in the Lake 
Superior region must occupy a most honorable place. Many 
pioneers have there pointed out methods and secured results 
which the world will recognize as fundamental. There the large 
number of workers have stimulated discussion and has led to a 
constant re-ezamination of the same points in the light of accu- 
mulating evidence; there repeated surveys have carried on de- 
tailed mapping and the field study of stratigraphy ; and there, if 
anywhere, the value of uniting out-of-door and laboratory meth- 
ods has found demonstration. 

In bis present communication. Professor Winchell first sum- 
marizes the results reached by the Geological Surrey of Min- 
nesota in regard to the classification of various pre-Cambrian for- 
mations distinguishable within that State. Upon this subject the 
writer wishes to express no opinion. In the second section of the 

1 The CTTSUUIne Books, some preliminary oonelderatloiifl as to their etruo- 
tnres and orlflii.— N. H. Winchell, TwenUeth Ann. Report GeoL Surrey of 
Mlime«>U, 18S1. 



paper the use of terms is dealt with. A. generally accepted dis- 
tinction is made between constructive (metamorphic) and de- 
structive (weathering) processes of rock alteration, and a plea is 
entered for some '* middle ground '* between the interpretations 
given to the various parallel structures in crystalline schists by 
those who hold too exclusively to either a sedimentary or a dyna- 
mic theory of their origin. 

In the third division of his paper Professor Winchell discusses 
the comparative value of microscopic and field evidence, and it is 
here that the writer would take issue with his conclusions. He 
says: '* It is in the nature of the problem involved in the study 
of the complicated structures and relations of some of the Arch- 
aean rocks, that the differences between the microscopic evidence 
and that derived from their macro-structure shall gradually fade 
out and that one or the other shall usurp the whole field." Later 
he does indeed allow that *' this is not intended to shut out any 
individual geologist from exercising the rifi:ht to employ any and 
all lines of research for the solution of all the problems that he 
has to solve/* (!) but in spite of this generous permission the im- 
plication is that, after all, the ordinary mortal must be satisfied 
to be eiXher a field, or a microscopical geologist. 

Now, the writer is not aware that the most ardent advocate of 
the study of petrography (microscopical or otherwise) considers this 
branch as more than an aid to geological research. Divorced from 
field observation it becomes unreliable and trivial. As a supple- 
ment to field-work it is most serviceable, as the beautiful results 
of Iddings, Cross, Van Hise, and many others in this country 
(not to mention Eiuropean investigators) fully show. The micro- 
scopical study of isolated hand-specimens as mere mineral aggre- 
gates once served a useful purpose, but this stage in petrography 
has now passed. 

If, then, it be the acknowledged duty of every petrologist to be 
at the same time a field geologist, and to study his material in 
the laboratory in the light of his own observations in the field, is 
it at the same time too much to expect that the field geologists at 
work on the crystalline rocks will thoroughly inform themselves 
of the methods, progress, and aims of petrographical research, at 
least before they complain of their tendency to mislead ? The 
microscope is now but one of the elements in modern petrographi- 
cal investigation. Progress made by many workers is ooustantly 
advancing the point of view, as well as multiplying methods. Is 
it fair that the field geologist should remain more one-sided than 
the petrologist would allow himself to be? Between results ob- 
tained in the field and laboratory there is no discrepancy, except 
to one who incompletely comprehends one or the other method 
of work. 

Professor Winchell says that *' the sedimentary structure in a 
rock is one of those characters which the field geologist only 
can be allowed to pronounce upon with authority." If this be so, 
it does not follow that he who is only a field geologist possesses in 
such cases the greatest authority. If he has microscopical and other 
petrographical methods to aid him, it stands to reason that his 
opinion will be worth more. If he is certain in the field, he may, 
it is true, be brought to doubt by laboratory study, but this doubt 
is itself a gain, since there are some crystalline rocks whose origin 
can perhaps never be put t>eyond doubt. 

Professor Winchell then proceeds to discuss what he calls a 
concrete case from the greenstones of the Lake Superior region 
and gives what he thinks would be the conflicting conclusions 
obtained by a microscopical and field study. To illustrate this 
case, he reproduces two figures taken frotn the writers Bulletin 
(U.S. (Geological Survey, No. 62) on the Lake Superior greenstone 
schists, and says: ** These figures could be repeated many times 
in the course of a brief examination in the field. These cases 
present the i.^sues fairly. It remains to be decided whether the 



SCIENCE. 



[Vol. XXI. No. 



SiS 



te^imony of the studpot who relies on his tnicroHcope and starts 
out with the idea of subordinating his facts to the answers it may 
give, or that of the field-observer, who only studies the grander 
structures and has a predisposition to explain such as the fore- 
going by referring them to sedimentation, shall here be received 
with the greater credence." 

The Bulletin here quoted embodies the results of portions of 
two seasons' field-work, as well as a large amount of labora- 
tor? study of the greenstone schists. However fairly the figures 
may *• present the issues," it is unfortunate for Professor Win- 
chell's argument that he did not select some of the many similar 
examples with which his field experience has made him personally 
acquainted. The fact is. that the two occurrences selected by 
Professor Winchell from Bulletin No. 63 demonstrated in the field 
the dynamic origin of their structures so convincingly, that no 
microscopical examination was ever made of them. It would 
never have occurred to Professor Winchell or to any other *• field 
geologist" to explain the particular features which, in the Bulle- 
tin, these two figures represent, by sedimentation, if they had 
observed the natural exposures. A single narrow shear- zone, 
crossing a great wall of massive diabase 60 feet in height, makes 
it certain, without help from the microscope, that the chlorite 
schist which borders the zone is the result of the fraying-out of 
the rock by the motion. Nor is theie less certainty that the wide 
gaping gashes in the basic eruptives are due to some mechanical 
strain. There are cases without number, as every one who has 
worked in the crystalline schists well knows, where their is doubt 
as to whether a parallel structure is due to sedimentation or to 
dynamic metamorphism ; but why Professor Winchell should se- 
lect two cases as clear as these, it is difficult to understand. In 
the text descriptive of the original figures, it is plainly stated that 
the first is unsatisfactory because it represents only a tiand'Speci- 
men, whereas the structure, to be appreciated, must be seen on 
the face of a high rock-wall. In regard to the second figure, it 
is also stated that it is only a diagramatic representation of an 
area on the rock- wall about three feet square. If there is diffi- 
culty in arriving at correct conclusions from the study of natural 
exposures, all the more caution is necessary in interpreting an- 
other author's figures, especially when these are distinctly de- 
scribed as inadequate. 

In reality, what are known in the Lake Superior region as 
•'greenstones" and '* greenstone-schists" are not one thing, but 
a great variety of different things. Home of them are massive 
lavas, others accumulations of ash material stratified by gravity 
or water. They possess structures of diverse origin, which may 
to the field geologist appear very much alike. These must be 
studied first and foremost in the field, but to avoid confusion and 
misinterpretation we need all the help available, even from the 
microscope. Here we may see plainly that what macroscopically 
looks alike is in reality different. In fine, there is ncTdiscrepancy 
between the results of field and laboratory work, and if he who 
is only a field geologist find his conclusions at variance with those 
of a field geologist who is aleo a student of the microscope, it be- 
hooves him to revise these conclusions before he casts aside the 
results of modrm petrographic research. 



WORCESTER SCHOOL CHILDREN. — THE GROWTH OF 
THE BODY, HEAD, AND FACE. 

BY GERALD M. WEST, CAMBRIDGE, MASS. 

An investif^ation into the laws governing the growth of various 
parts of the body was instituted in the Worcester schools in the 
spring of 18dl, and a short notice of the growth in width of the 
faces of girls was published in Science (July 8, 1891). I now pro- 
pose to give a sumuiary of some of the other results obtained. 

The observations were made in the primary, high, and normal 
schools, and in two of the private schools in the city of Worcef^ter. 
The number of individuals examined was 3,250, the ages ranging 
from 5 to 31 years. The nationalities were numerous, but about 
66 per cent were of American parentage, 20 per cent of Irish. 7 
per cent of English and Scotch, and 6 per cent scattering. 



Absolute 
measurements. 



Indices. 



Plate I. contains the curves of growth of the diameters of head 
and face, with their indices. 

II. The maximum length measured from \ 
the glabella. > Head. 

2. The maximum breadth. ) 

3. The ** ** of the face. 

f 4. The proportion of the breadth of the face to 
j the breadth of the head. 

I 5. The proportion of the breadth of the bead to 
I the length of the head. 

I 6. The proportion of the breadth of the face to 
1^ the length of the head. 

Length of Head (1). — In absolute length we see that the girls' 
length of head is less than that of the boys throughout its whole 
period of growth, and consequently throughout life. We find, 
however, that this difference in length does not remain the same 
year by year, but varies considerably, being, for example, 3 milli- 
meters at the ages of 11, 13, and 18, and rising as high as 6 milli- 
meters before, and 7 millimeters after, that age. We find also 
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that the annual increment is very irregular in both sexes. We 
have periods of growth alternating with a cessation of growth. 

In girls the greatest length of head is reached at about the be- 
ginning of the eighteenth year. In boys the head continues to 
grow until at least the age of twenty -one. The period of greatest 
irregularity in the annual increment seems in the case of girls 
to be before, in the case of boys after, the eleventh and twelfth 
years. 

Breadth of Head (2). — The breadth of head presents phenomena 
very similar to those of the length of head, i.e., periods of alternate 
growth and cessation of growth. The girls' width of head is lees 
than that of the boys, but the difference diminishes markedly about 
the eleventh year, from this age until the fourteenth year the curves 
are parallel, then this again becomes more widely separated. The 
age of maximum width in girls is about seventeen, in boys the 
maximum is not yet reached at the age of twenty one. 

Breadth of Face (d). — Here again we meet with similar phe- 
nomena; the breadth of face of the girls increasing rapidly with 
irregular annual increments until the seventeenth year, when the 
maximum growth is reached. The faces of the boys cont^ae to 
grow until the eighteenth year and probably beyond. \i" y^ 
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As in the case of the two preceding diameters, the breadth of 
face of the bojs exceeds that of the girls. But there is this slight 
difference here; the diameters of the girls' heads approached more 
nearly those of the boys' heads daring a certain period, approxi- 
mately, from the eleventh to the thirteenth years; but in the 
diameter of the faee the girls not only approach, but at the twelfth 
▼ear seem quite to reach that of the boys. 

These three curves evidence four things : first, that the time of 
growth in the diameters of the heads and faces of g^rls is shorter than 
in the case of boys; second, that up to about the twelfth year these 
diameters grow more rapidly in girls than in boys, while after 
that age the contrary is the case; third, that by an apparently 
sudden rise in the annual rate of growth in the girls their diame- 



of the breadth of head seem almost to suggest an alternation in 
growth between the two diameters, as we shall see, the alternate 
rising and falling of the curves of the cephalic index would seem 
to strengthen this suggestion. 

Let us now turn to the tbr*^ indices, numbered on the plate 4, 
5, and 6. and taking up as first in order the cephalic index. 

The Cephalic Index (6). ~ The curve of the cephalic index shows, 
as would be expected from an examination of the component 
curves of length of head (1) and breadth of head {2), a considera- 
ble degree of irregularity in its annual stages. There is, never- 
theless, a certain general regularity displayed, taking the curves 
as a whole; both displaying three periods, composed each of a 
decided maximum and minimum. These periods are from about 
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ters approach much more nearly that of the boys during the 
period of the eleventh, twelfth, and thirteenth years. Finally, 
the average annual rate of growth in the diameters of the girls 
beads and faces is nearly uniform during the two periods l>efore 
and after the eleventh-thirteenth years. While in the case of 
boys it is considerably greater, actually and relatively, after than 
beforp. Between the fifth and the eighteenth years the length of 
head of boys increases 16 millimeters, in the same period the 
breadth of head increases 11 millimeters, and the width of face 
18.5 millimeters. The corresponding measurements in the case of 
girls increase 12 millimeters, 8 millimeters, and 17 millimeters, 
respectively, for the same period of time. The horizontal lines 
on the upper left hand of the diagram indicate the entire altitude 
of the curves, the cross-bar indicating the altitude at twelve years. 
A comparison of the annual increments of the length of head and 



the fifth to the eleventh, the eleventh to the sixteenth, and the 
sixteenth on in girls ; from the fifth to the tenth, from ihe tenth 
to the thirteenth, and from the thirteenth to the eighteenth in 
boys. The whole range of the two curves is very small, scarcely 
two and a half percent; the final index being, for boys, atiout one 
and one-half per cent below that of the index at five years of age; 
the final index of the girls being very nearly the same as at five 
years of age. The greatest altitude of the curve is, for boys, at 
ten years, and for girls at eight years. The greatest depression 
is at about sixteen years of age for both sexes. The cephalic in- 
dex of girls is for the period of growth higher than that of boys, 
except at about the ages of nine and ten. 

Breadth of Face to Breadth of Head (4).— In comparing the 
growth of the breadth of the face to the breadth of the head, we 
find that the breadth of face grows much more rapidly propor- 
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tionately than the breadth of head. This is shown by the rapid 
rise of the curve of the index. That the increase is actually 
greater than the width of face we have already seen. The breadth 
of face as compared with the breadth of head is greater in the case 
of girls than in the case of boys until the fifteenth year, at which 
time the boys' carve becomes the higher, falling again the next 
yc-ar, and rising finally in the seventeenth year. 

Breadth of Face to Length of Head (6). — As in the index just 
di««cu88ed, the breadth of face increases more rapidly proportion- 
ately than does the length of head. We have the index of the 
girls higher than that of the boys until about the sixteenth year, 
when the two curves intersect, that of the boys becoming the 
higher for one year, and again falling below in the eighteenth 
year. 

We see, therefore, that in proportion to the length of head, the 
width of head and the width of face of girls are generally greater 
than those of boys, and that in proportion to the width of head the 
width of face also is greater in girls than in boys. 

Body measurements (Plate II.) :— 

1. Sitting height. — Vertex to oleacronon, approximately. 

2. Stature.— Standing erect without shoes. 
8. Weight.— In in-door cloth mg. 

4. Comparison of length of head to stature, expressed in per 
cents of stature. 

Plate 111. :— 

Index of sitting height. — Comparison of sitting height to 
stature, expressed in per cents of stature. 

77^6 Stature (2). — Taking the stature as properly fiist in order, 
we find the boys starting out at five years of age apparently taller 
than the girls, but the girls appear to catch tbem in the seventh 
year and continue at an equal stature up to and including the 
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ninth year, after which the bojs again rise above the girls for 
two years. At about the twelfth year the girls suddenly become 
taller than the boys, continuing taller until the fifteenth year, 
when the boys again and finally regain their superiority in stature. 
After the age of seventeen, there seems to be very little if any 
increase in the stature of girls while the boys are still growing 
vigorously at eighteen, and probably continue to grow for several 
years after that age. 

The intersection of the two curves at the ages of twelve and 
fourteen is a more accentuated instance of the phenomenon 
which we have already met with in the curves of the diameters 
of the head and face. We shall see it again in the curves of sit- 
ting height and of weight. 

The Sitting Height (1). — The curves of the sitting height pre- 
sent the same characteristics, somewhat more accentuated, as 
the curves of stature. The boys start out at five the taller, but 
by the next year the girls are of equal stature and continue equal 
until and including eight years of age. From eight until eleven 
the boys are again the taller. In the eleventh year, nearly a year 
earlier than in the case of stature, the girls shoot ahead of the 
boys, the latter not regaining their superiority until the fifteenth 
year, about half a year later than in the case of stature. Again, 
we find the girls' curve stopping abruptly at seventeen, while the 
boys continue to grow for some years longer. 

TJie Weight (3). — The curves of weight, while preserving the 
general characteristics of the curves of stature and sitting height, 
show minor differences. The boys are in all years from five to 
eleven inclusive heavier than the girls. From the twelfth to the 
fourteenth year the girls are the heavier. From fourteen on the 
boys are again superior in weight. The superiority of the girls 
in respect to weight is for a much shorter period tban in respect 
to total height or sitting height. 



In weight, alsi, the Kirlsseem to reach their maximum average 
at seventeen, the boys continuing to increase in averaj^e weight 
until a much later period in life. 

Comparison of Length of Head to Stature (4). — The curves of 
this index bear a strong resemblance to those of stature. From 
this comparison it seoms that until the fifteenth year the length 
of head of girls is less in proportion to their stature than is that of 
boys to their stature. At fifteen the ratio of the boy's length of 
head to their stature suddenly drops, while that of the girls grad- 
ually rises, indicating that in the adult the heads of women are 
proportionately longer than those of men. This is also true of 
the width of head and the width of face. 

The Index of Hitting Height (Plates III.).— These curves, start- 
ing at a high per cent at five years of age, drop rapidly until the 
twelfth year in the case of girls and the fifteenth in the case of 
boys. From the twelfth year on the girls' curve rises; from the 
fifteenth to the seventeenth years, inclusive, the boys' curve also 
rises, but drops again during the next year. These movements of 
the curves seem to indicate that the greater part of the growth in 
stature, up to the twelfth year in the case of girls and until the 
fifteenth year in case of boys, is made in the lower limbs, while 
after these respective ages it is made in the trunk. Except for 
about two years, throughout the period from five to eighteen, the 
limbs grow more rapidly than the trunk in boys, while in the 
case of the girls the period of greater comparative growth is di- 
vided nearly equally between the extremities and the trunk. 
Except from about the seventh to the tenth year, the trunk is 
proportionately longer in girls than in boys, after the thirteenth 
year the difference is much more marked. 

As we found in the case of the diameters of the head and face, 
girls grow more rapidly than boys up to twelve years of age, le?8 
rapidly after that age. Cotnparing the two periods, we find that 
in the case of stature and sitting height the annual rate of increase, 
for girls is considerably less after twelve than it was before it 
The boys maintain the same rate throughout. Although both 
sexes make greater annual rates after than before twelve, yet the 
girls make their greatest absolute increase before, the boys theirs 
after, that period. 

These results seem conclusive evidence that women reach ma- 
turity several years before men. There seems little doubt that 
for all the measurements of the body, except the weight, girls 
have completed their growth by the eighteenth year. 



BIRD-MUSIC IN AUGUST. 

BY MART HYATT, STANFORD VILLB, N.Y. 

Much has been written about the songsters of spring and early 
summer, but there is something of a lack of information concern- 
ing the birds that sing in August. It would be interesting to 
compare notes from different localities on this subject. 

Bird-music in this month of oppressive heat is doubly welcome, 
and the few singers that help to enliven the sultry days should 
receive their share of attention and praise. 

Burroughs says that there are but four songsters that he hears 
** with any regularity after the meridian of summer is past, 
namely, the indigo bird, the wood or bush sparrow, the scarlet 
tanager, and the red-eyed vireo." He further observes that 
** birds sing as long as nidiflcation goes on. . . . Hence our wood- 
thrush will CDntinue in song into August if, as frequently happens^ 
its June nest has t>een broken up by the crows or squirrels." The 
wood or bush sparrow mentioned is, we think, Spizella pusilla, a 
faithful little minstrel of morn and eve all through the heated 
term. The goldfinch, whose lively notes as he dips and rises 
through the air are so prominent in mid-summer, and whose 
canary-like song is occasionally heard, should certainly be in- 
cluded among August songsters. With us the yellow throated 
vireo is as regularly tuneful in August as the red-eyed, while the 
white-eyed vireo is heard now and then. 

In a note-book kept through August of 1889, we have an ac- 
count of such birds as were in song for many days during the 
month in our vicinity. Beginning Aug. 3, we have on record : 
Indigo bird, chewink, Baltimore oriole, wood pewee, red-eyed 
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TJreo, pbebe bird, song, field, and chipping sparrows. When ont 
riding on Au?. 4 we heard the strain of a meadow lark, and on 
the 6th the noisy tirade of a white-eyed vireo. 

On Aug 8 the note-book tells of a fine concert, when a gold- 
finch, an indigo bird, field, song, and chipping sparrow sang, an 
oriole whistled a few times, and a jellow-throated vireo was tune- 
ful by spells for a long while. 

Aug. 15. Red-eyed vireo. chewink, and field sparrow; 16th, 
yellow throated vireo, phebe, goldfinch ; 17th, oriole, chewink ; 
18th, red-eyed vireo; 19th, yellow-throated vireo, and ** orioles 
make themselves heard nearly every morning now.*' Aug. 21, 
fielii sparrow, wood pewee, and black and white warbler. 

Aug 39. *" The yellow- throated vireo sings nearly every day — 
almost the only bird we hear nowadays. Yesterday we noticed 
the songf« of a goldfinch and a song-sparrow ; chickadees also were 
musical.'* This closes the month's record, but it is noted down as 
something unusual, that the yellow- throated vireo continued to 
sing during every forenoon for the first six days of September. 

There are usually a few fiery days in mid-summer when nearly 
every bird is silenced, but rarely an August morning passes with- 
out a salute to the dawn from sparrow or goldfinch. 



A RARE FORM OF POLISHED STONE IMPLEMENTS AND 
THEIR PROBABLE USE. 

BY WALTER HOUGH, WASHINGTON, D.C. 

Among the collections from Mexico, Central and South America, 
exhibited in the Columbian Historical exposition at Madrid, the 
writer noticed a number of oblong polished blocks of hard stone of 
unknown use, averaging 8^ inches in length, 2| inches in width, 
and 1^ inches in thickness. The broad surfaces of these stones 
are plane, bearing a number of grooves parallel to the length, 
froming ridges like those seen on Polynesian tapa mallets. 

The edges, as a rule, are hollowed out by pecking, seemingly 
for convenience in grasping the block, so that the section is that 
of the modem eraser for the blackboard. Often these blocks are 
only nicked at the comers, and usually two sides and one end 
only are hollowed out, which seems to indicate that they were 
mounted in a handle, perhaps by means of a wythe going around 
the hollowed edge. 

In most cases both sides are ridged, one side cocurse and the 
other much finer; a peculiarity noticed in the Polynesian mallet 
of square section, which often bears four grades of ridges, which 
are used successively in reducing the bark to thinner texture. 

Only one of the blocks seen is round in outline; a few others 
have rounded comers; the ridges are parallel and the ridged sur- 
faces perfectly fiat. An aberrant block of this type, which is 
probably a stamp, haB a convex surface, with sawed diagonal 
grooves crossing (hatchwork) at either end bounding a band of 
horizontal lines enclosing shallow bored pits and a central series 
of shallow bored circles with cores. 

The material is usually hard basalt or porphyritic rock, and 
the channels bounding the ridges are fine examples of sawed 
work. 

The resemblance of these objects to those used by so many dif- 
ferent peoples, in beating out fibrous bark for clothing, paper, 
etc.. is very striking. May it not be said that this id a pre- historic 
implement for the same purpose, and that they give an insight 
into the manufacture of the paper upon which the Mexican codices 
are painted ? In Costa Rica, Nicaragua, and certain countries of 
South America, the present aborigines use ridged wooden mallets 
resembling the Polynesian for n^aking bark clothing. 

It may also be affirmed that there is no other form of imple- 
ment than the one having the combination of ridges and grooves, 
that is useful in expanding and separating the fibres of bark 
evenly without rupture, which is evident from the effect produced 
by the blow. 

The distribution of the 81 bark-beaters measured and described 
by the writer is as follows: Mexico, 25; divided among the 
Nahuas, (12); Totonacs, (I); Tarascos, (6); and the Mlztecs-Zapo- 
tics, (6). One of these in the Mexican collection has been chan- 
neled, probably by the Tarahumares, and adapted for one side of 
an anow-^moother, the other side is a smaller block of freestone 



of reddish color. This was taken from a cave anciently inhabited 
by the Cromachi. Two bark- beaters are from Nicaragua; one 
in the collection of Dr. Carlos Bovallins of Upsala. Sweden, and 
the other from the exhibit of the government of Nicaragua. One 
specimen is from Columbia in the collection of the Archaeological 
Museum of Madrid and three from the exhibit of Costa Rica. 

After examining the paper upon which the Mexican codices are 
written, the opinion is expressed that it is not made from the 
magney, but is from a tree furnishing bark available for paper, 
probably of the family to which the mulberry belongs. 



ETHNOGRAPHICAL SURVEY OF THE UNITED KINGDOM. 

BY B. W. BRABBOOK. 

In the early part of 18w2, on the sugi^estion of Proff ssor Haddon 
of Dublin, the Society of Antiquaries of Lon(!on, the Anthropo- 
logical Institute, and the Folk-Lore Society appointed delegates 
to discuss the means of combined action for obtaining simultaneous 
observations on the monuments of antiquity, the physical char- 
acters of the people, and their customs, traditions, and beliefs in 
various parts of the United Kingdom. They agreed to seek the 
co-operation of the British Association, which has local cor- 
responding societies in connection with it, and received au- 
thority to act as a committee of that association, with the addi- 
tions of a delegate from the Dialect Society, and of other? specially 
representing Wales, Scotland, and Ireland. It was generally 
admitted that the success of the work depended upon its being 
taken in hand at once, since the forces impelling country folk 
towards the great towns, and the rapid means of transit from 
place to place now available to the very poorest, are fast effacing 
all special local peculiarities, and mixing up inextricably the races 
of which the population is composed. 

The first step of the committee has been to if^sue a circular to 
persons known to be well acquainted with the rural districts, re- 
questing them to indicate such villages and places as appear 
especially to deserve ethnographic study, so that a list might be 
formed, ont of which a selection might afterwards be made for 
the survey. The villages or districts suitable for entry on the list 
are defined to be such as contain in general not less than a hun- 
dred adults, the large majority of whose forefathers have lived 
there so far back as can be traced, and of whom the desired 
physical measurements, with photographs, might be obtained. 
For such typical villages and the neighboring districts the com- 
mittee propose to record (1) physical types of the inhabitants. \2) 
current traditions and beliefs. (3) peculiaritieb of diaUct. (4) mon- 
uments and other remains of ancient culture, and (5) historical 
evidence as to cootiniiiiy of race. In each such place I hey will 
endeavor to obtain the assistance of obser\er8 resident in ibc lo- 
cality. 

The response which the committee have obtained to this pre- 
limmary inquiry has been more general and encouraging than 
they had expected. In some places they have been met with the 
lament, — this ought to have been done fifty years ago, and it is 
now too late; but from numerous others, in all quarters of the 
three kingdoms, they have received information «»f places w^here 
the people are still primitive in their ideas and customs, unaf- 
fected by intercourse with strangers, and bear a marked strain of 
one or other of the races by which this country has been jeopled. 
For the use of these informants, a brief cixle of directi<»i:3 ia being 
prepared. 

This endeavor to record the natural history of the elements 
which go to make up the population, so far as they can be traced 
in the localities where its race-elements have remained undis- 
turbed, will, I have do doubt, inierest many of those whose an- 
cestors have carried to the United Stat<»s some recollection of the 
peculiarities and customs of the people of that part of the United 
Kingdom from which they sprung. 



The Journal of Hygiene will be the name of the Herald of 
Health on the Ist of January, 1893. The Herald of Health is now 
in its 4dd year and has been edited since 1866 by Dr. M. L. Hol- 
brook. The journal is published in New York, at $1 a year. 
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HOW MANY ARCH^VN ROCK-GROUPS HAVE WE IN 
GREAT BRITAIN ? 

BY CH CALLAWAY, D.SC , MA., F.G.S., WELLINGTON, SHROPSHIRS, 
ENGLAND. 

Recent geologtca) research amongst the pre-Cambrian rocks of 
North America, while it has settled some points, has unsettled 
others. A generation ago the terms ' ^ Laurentian '* and *< Huron- 
ian " were thought to have a clear and definite application. At 
that time, we in Great Britain knew of only one Archsean group, 
called Hebridean or Lewisian, and supposed to be the equivalent 
in time of the Laurentian. Later on, Bricinh geologists discov- 
ered a second pre-Cambrian formation, the ** Pebidian " of Dr. 
Hicks, or "Uriconian" of the writer. This great volcanic sys- 
tem bore many resemblances to the published descriptions of the 
Huronian, and it was referred with more or less hesitation to that 
group. Meanwhile, Dr. Sterry Hunt was creating more systems 
in America. We heard of his **Norian,'* *' Moutalbian/' **Ta- 
conian," and ** Keweenian/' and every year we looked for new 
worlds from his prolific brain. Unfortunately, subsequent research 
in the United States and Canada has but very partially confirmed 
Dr. Hunt's results, and even our faith in "Laurentian'* and 
^' Huronian " has been somewhat confused. *<Huronian " appears 
to be several things, and *' Laurentian" in some localities is said 
to be an intrusive granite. Nevertheless, it appears to be gen- 
erally admitted that in North America there are gneisses and 
granites which are older than any other rock-masses, and that in 
the same region there are volcanic formations which are younger 
than these crystallines, and more ancient than the Cambrian ; so 
that the old notions on " Laurentian" and << Huronian*' remain 
true in a general way. It would also seem that North America 
contains sedimentary rocks which are newer than the Huronian, 
and are yet pre-Cambrian. Thus it would hardly be rash to 
conclude that, on the western side of the Atlantic, there exist at 
least three Archsean roch-groups, a gneissic, a volcanic, and a 
sedimentary, and that they succeed each other in the order here 
given. Now it is interesting to remark that this description agrees 
with the latest results of research in Great Britain. We have 
first of all the gneisses and schists, which in Scotland are called 
"Hebridean," and **Malvernian" in England. We cannot say 
that these formations are the exact equivalents of each other, and 
it would certainly be rash to assert that they, or either of them, 
can be correlated with any rock-masses the other side of the 
Atlantic. Nevertheless, they are admitted to be the oldest rocks 
in Britain, and, in the opinion of the writer, they are separated 
by a considerable interval from the formation which comes next. 
This great volcanic system holds the place originally assigned to 
it in the Archsean series by Dr. Hicks and the writer. Its pre- 
Cambrian age has been admitted by Sir A. Geikie, director- gen- 
eral of the Geological Survey of Great Britain and Ireland, so far 



as the Uriconian rocks of Shropshire are concerned ; but he assigns 
the Pebidian of St. Davids to the base of the Cambrian. In the 
opinion of the writer, the volcanic rocks of St. David's are truly 
pre-Cambrian; so that the name *' Pebidian," originally given to 
them by Dr. Hicks, has priority over the more modern term 
*• Uriconian." These rocks are of wide distribution, being found 
in North and South Wales, at Char n wood, n<>ar Leicester, in 
many parts of Shropshire, in the Malvern Hills, and probably at 
Howth, near Dublin. Evidence has recently been collected of a 
third pre-Cambrian system. Near Church Stretton, in Shropshire, 
is a chain of hills, forming Longmynd, built up of conglom- 
erates, sandstones, and slates. Murchison called these sediments 
** Bottom Rocks," and he referred them to the Lower Cambrian. 
This view has been adopted by the English Geological Survey, 
and generally accepted. Recently, however, evidence has been 
collected which makes it almost certain that this formation is of 
pre-Cambrian age, and the present writer has given it the name 
'* Longmyndian." The true basal Cambrian, a band of quartzite, 
occurs in close proximity to the Longmynd rocks, though not in 
absolute contact; and it is incredible that the Longmyndian, 
which 18 some miles in vertical thickness, should be a mere sub- 
division of the Cambrian, which is found in three of its four mem- 
bers within a few miles to the east. It would seem, then, that 
on both sides of the Atlantic, the Archssan (or pre-Cambrian) 
series consists of (at least) three members, gneissic, volcanic, and 
sedimentary, which follow each other in the same order, suggest- 
ing a similarity of conditions in both areas in the successive 
epochs of ArchsBan time. 



LETTERS TO THE EDITOR. 

•*• (Jarre»pondenU are reqttegted tobe€U brief cm poeeible. Hie wrtur'e nam9 
i§ in cUl ccuee required at proof of good faith. 

On reqtieei in advance, one hundred copies of the nun^>er containing hie 
oommunication will be furnished free to any correspondent. 

The editor will be glad to publish anp queries consonant with the character 
of the journal. 

Is the Maya Hieroglyphic Writing Phonetic? 

In No. 505 of the Science, Professor Cyrus Thomas devotes a 
few more pages to the problem of the Maya hieroglyphic writing. 
** These," he says, **may perhaps be profitable to the subject, if 
confined to an earnest endeavor to arrive at the truth." The 
''additional evidence," introduced in this manner by Professor 
Cyrus Thomas, he has seen fit to precede by some remarks 
intended to invalidate the criticism I offered in this paper some 
months ago {Science, Aug. 26). My answer to these remarks is 
presented in the following lines, which, I trust, will also be profita- 
ble to the subject, although I do not claim to be the only scientific 
man that '* earnestly endeavors to arrive at the truth." 

Professor Thomas is correct in stating that '* a dot and two 
crosses with a month-symbol form a date in the bottom line of Plate 
49, Dresden (Ik>dex." Nevertheless, I firmly believe I can main- 
tain that ** there does not exist a numeral designation with crosses 
between the dots." I have never seen it in the Codices. On the 
other hand, I found, for instance, on the sides of the Stela J of 
Copan (Maadsley, '* Biologia Ontrali Aroericani," PI. 69-70) that 
the one dot of the numerals 1, 6, 11, and 16 always is framed by 
two ornamental signs, but there is never an ornamental sign be- 
tween the ttpo dots of the numbers 2, 7, and 12. Compare the 
Figs. 1-16 of the adjoined table. Moreover, I think, the analogy 
between the two hieroglyphs. Figs 29 and 80 (of my former 
paper), is obvious. Since in the one case the two dots and the 
cross are a part of the hieroglyph and not a numeral, I hope, it will 
not be a fault of veracity to believe the same in the other. 

Professor Thomas says I am not correct in stating that F%. 80 
(of my former paper) is the glyph he interpreted ** moisture." 
<* True, the parts are similar," he says, ** but the details and sur- 
roundings are different." In the adjoined table I reproduce the 
Fig. 80 of my former paper by Fig. 17, and Professor Thomas's 
moisture symbol by the Fig. 18. Certainly, the surroundings are 
different. In Fig. 17 the hieroglyph is placed on a dish, in Fig. 
18 on the hand. And there are wanting in Fig. 18 the two dots 
and the cross that are seen in Fig. 17. But the parts are not 
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"similar, ' bat essentially the same. And that the whole hiero- 
glyph is really the same, is proved by comparing Figs. 19 and 20 
of the adjoined table, taken from the Dresden Codex, 18^ and 19^, 
In Fig. 30 the hieroglyph of Fig. 17 is the first hieroglyph of the 
text. Its representative is shown in the hieroglyph carried on 
the back of the woman figured below. This representative of the 
text-hieroglyph exhibits the same elements in the same order as 
Professor Thomas's moisture-symbol held on the hand of Fig. 18. 
Professor Thomas asserts that my statement that the first glyph 
shown in his Fig. 2, p. 46 (Sdence, July 22), is the same as that 
in certain groups mentioned by me, and Figs. 81-88 (of my for- 
mer paper) are incorrect, as I had failed to include the prefix. 
The character of my first figure, he says, is the same, but the 
characters of my t^^'o other figures are different and give a differ- 
ent word. The first character Professor Thomas had interpreted 
u-zabal, '^set the snare." Respecting the latter, be says, it is 
possible that the signification is suggested by haoab, <* a sword, 
weapon to wound with, a whip." This agrees, Professor Thomas 
asserts, " very well with what we see in the hands of the figures 
below, and also with the general tenor of the series." True, in- 
stead of naming one character and one series, I ought to have 
spoken of two allied characters and two allied series. But my 
objections to Professor Thomas's interpretation were chiefly based 
on ih^ fact that each one of the two hieroglyphs is the leading 
character in a series of representations, embracing different ac- 
tions, and not only the ''setting of the snare." The first char- 
acter is the leading hieroglyph in the series Figs. 20-81 of the 
adjoined table; the second one in the series Figs 82-85. It is ob- 
vious that — although there are represented different persons and 
animals — the general tenor of the two series is essentially the 
same. Both, undoubtedly, refer to capturing animals, showing 
the deity armed for hunting and different captured animals. 
Now, it can be proved that the leading character of the hiero- 
glyphic groups of a series suggests the action in which the per- 
sons figured below are represented (compare, for instance, Codex 
Dresden 4o and 7o and the two leading hieroglyphs in Codex Dres- 
den 12<3, Codex Troano 19o, etc.). As, in our case, the general 
tenor of the two series is the same, the first of our characters 
(Figs. 26-31) will be intended to indicate the same action as the 
second one (Figs. 32-85). We must conclude, therefore, that the 
second part, which is common to the two hieroglyphs, is the es- 
sential one; and that the other, the so-called ''prefix," is subor- 
dinate, referring to circumstances of minor importance, perhaps 
interchangeable. This conclusion will be proved once more by 
the fact that the second part occurs alone, and apparently with 
the same general signification (see Fig. 35^, taken from Dresden 
Codex 60»). 

As to Professor Thomas's interpretation, the name haoab he 
gives does not agree with his own alphabet. For the element in 
question, 'the knot or loop, seen on the top of the second part of 
the hieroglyph, according to Professor Thomas's alphabet, does 
not express the sound of the 'Metra herida" o, that is to say, U% 
but that of z, or 8. The word itself is not ha-oab, as Professor 
Thomas reads, but hao-ah, an instrumental noun derived from the 
verb /lao, "to whip, to wound." Finally, it is obvious that the 
rendering, '* sword, a weapon to wound with, a whip," does not 
more agree ^* with what we see in the hands of the figures below, 
and also with the general tenor " of the second series (Figs. 82-85), 
as it would agree with that of the first one (Figs. 26-81). I may 
safely abandon to the reader's judfi^ment to decide whose interpre- 
tation in this case is the more based on '* mere assumptions," Pro 
fessor Thomas's or mine, and who has more earnestly endeavored 
to arrive at the truth. 

Professor Thomas acknowledges the correctness of my state- 
ment that the sign of aspiration found in Brasseur's *' Landa" is 
not in the original text. ** Nevertheless," he says ** we have to 
thank the Abbe for a happy suggestion. ... I may add that Dr. 
Seler has gone farther than Brasseur, as he has given us in his 
17* a character which appears to be new, — at any rate, I have 
been unable by a careful search to find it in any of the codices." 
I refer Professor Thomas to the Figs. 28-25 of the adjoined table. 
These, and some other variants, act as leading hieroglyphs in a 
series of twenty-nine hieroglyphic groups, accompanying as many 



figures of the rain-god. My Fig. 28 contains the element in ques- 
tion, with exactly the same characters as I rendered them in Fig. 
17» of my former paper. This Fig. 28 occurs three times in the- 
series, in Dresden Codex 80o, 81o, and 89o. Professov Thomas,, 
therefore, has not carefully searched. To call a notorious falsifi- 
cation '* a happy suggestion," and to stigmatize a coirect state- 
ment as a conscious falsification (I say it with due regard to- 
courtesy), we are not wont to consider as an earnest attempt to- 
arrive at the truth. 

Professor Thomas argues that I bad criticised his article with 
out having thoroughly read it, because, in the fourth character 
of his Fig. 4, I overlooked, he says, the little item on the front 
of the face. Had I but looked to his Fig. 8, I would not have 
fallen into the error of considering the two as the same. I re- 
gret to say that the writer of the Dresden Codex has fallen into 
the same error, since he mentions the deity, seen in the Figs. 21,. 
22, of the adjoined table, in Dresden Codex 5^ by the first 
hieroglyph. Fig. 21, in Dresden Codex 18^ by the first hieroglyph. 
Fig. 22, both differing from another in <* the little item on the^ 
front of the face," nearly in the same way as the characters of 
Professor Thomas's Figs. 8 and 4 (6'cience, p. 45) differ from^ 
another. 

Professor Thomas himself, in most cases, has overlooked the 
notorious existence of variants of writing and the replacement of 
one element by another. He says, *^To assume that the Fig. 2^ 
(of my former paper) is a variant of Fig. 80, is certainly straining 
a point to the utmost tension." I could show to my opponent 
more curious variants. As to the mutual replacement of the ele- 
ment Kin and Professor Thomas's ** letter-glyph" h — that, ii> 
my view, renders the sound Kan ** yellow" — I refer him to* 
Figs. 86, 87, of the adjoined table, the first showing the leading 
hieroglyphs of CJort. 21, Tro. 35^, the latter those of Codex Tro. 
24* 23*a 

Professor Thomas concludes his objections against my criticism 
with the following phrase : ** I must confess that his (Dr. Seler*!$> 
eyes are sharper than mine, if he can find any figures in either of the 
Co^lices representing a god or any one else t>eating a drum. This, 
like other of his assertions in regard to the significance of other 
figures, appears to be * merely hypothetical.' " My reply to thi» 
apostrophe is the Fig. 40, taken from Dresden Codex 84^, which, 
for the benefit of the reader, I have contrasted with two Mexican 
paintings. Figs. 88 and 89, taken from Codex Borgia 55, and Co- 
dex Land. 89. In the two Mexican paintings, a goddess is seen 
and a god, the latter beating a drum, in Fig. 89, curiously held 
between the legs. No scholar versed in Mexican prolograi>hia 
style, will deny that the indtrument seen in those paintir>gs is 
really the drum, the tlalpan-neuetl, made of wood and covered 
with a tiger-skin. Compare Fig. 42^, the well-known musician 
of the Mendoza Codex. Now the god of Fig. 89 has his exact 
counterpart in one of the persons of Fig 40. Here, in th^ very 
middle of the scenery, we have the head of the sacrificed (or the 
dead deity) exposed dn the top of the altar -pyramid. On the 
left side a fire is burning, and below it an offering of maize is 
placed on a dish. To the right hand other offerings are seen, 
consisting of a meal of maize and turkey, and of a meal of maize 
and certain other game. Four persons sit around, playing dif- 
ferent instruments. On the upper part of the left side, a black- 
colored person holds the chicauas^H, the well-known rattling 
staff of the Mexican paintings (see '* Oompts Rende, VII. Sess^ 
Congr. International Am^ricanistes," Berlin, 1888, p. 661-664, 
and ** Verdffentlichungen aus dem Koniglichen Museum ffir 
Volkerkunde," I., p. 147, 152;. Below him a woman beats a 
drum of curious form. The music is seen rising from the end of 
the instrument. To the right hand of the altar, in the lower 
part, a man is playing a fiute. Here, also, the music is seen ris- 
ing from the lower end of the flute. The upper figure, on the- 
right side, with one hand shakes the rattle and with the other 
beats the drum, held between the legs exactly in the same man- 
ner as with the god of the Codex Land. (Fig. 89). Another series 
of musicians occurs in Codex Tro. 24* 28*<'. Here a person, ex- 
hibiting a black-colored skin, like that of Fig. 40, is seen with the- 
Chicatuiztli in the one hand, and a rattling-ring (?) in the other 
(Fig. 41), while another deity (Fig. 42) is beating a drum. Oi> 
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the top of the flgures I reproduce the leading hieroglyphic that 
accowpaDies the figures and undoubtedly refers to the gen- 
eral tenor of the series. The curious form of the instrument of 
Dresden Codex (Fig. 40) occurs also on Plate 24 of the CJodex 
Tro., together with another more regular form (see Figs. 48 and 



this action here is accompanied by hieroglyphs (Fig. 45), the one- 
of them exhibiting the same characteristics as those accompany- 
ing the musicians in Figs. 41 and 42. We have, thus, in the- 
known Maya Codices at least five well characterized representa* 
tions of persons or gods beating a drum. My mentioning, there- 



eW^^^ 




^ of the adjoined table). And considering the former (Fig. 43) 
^ the other figures of the instrument represented above, I 
think, nobody will doubt that also in the figures of Codex Cortes 
2l»aiid Codex Tro. 35b (Pig. 46 of the adjoined table) the writer 
ratended to represent a drum. We shall the less doubt of it, as 



fore, of a god beating a drum was imt •* merely hypothetical,"* 
not a ** mere assumption," but based wholly on proofs. 

I shall not go into further details; nor shall I attempt to criti- 
cise the *' additional evidence" brought forward by Professor 
Thomas in his last article, or to discuss the probability of that. 
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carinas enumeration of hUtorical facts occurring every 177 days, 
for the space is limited. Only, by the way, i note that Professor 
Thomas interprets phonetically Xaman as '< north,'* the charac- 
ter that, in reality, designates nohoi <* south" (see the evidence 
adduced by rae in *'Zeit3chrift fttr Ethnologie," XXIIL, p. 104). 
His third sample of the use of his 'Metterglyph*" b is one of 
those interesting hieroglyphs that change the so-called *' prefix*' 
according to the four cardinal points. Compare Figs. 47, 48 of 
the adjoined table, the former taken from Ck>dex Dresden 39, SO^, 
the latter from Codex Tro. 81, 80*. These varying elements un- 
doubtedly are indicating the names of colors, as each of the four 
cardinal points was distinguished by a special color. And the 
«ocahed letterglyph &, with all probability, has to be considered 
as expressing the element Kan *< yellow'' (see **Zeit8crift fOr 
Echnologie," XXIIL, p. lOS, 109). The explanation Professor 
Thonaas gives of the five dots, seen under certain hieroglyphs, as 
rendering the sound ho '* five," will receive a curious illustra- 
tion by the varied form these dots exhibit, for instance, in the 
Fig. 85», taken from the Dresden Codex. It does not appear, 
with all, that the samples of interpretation presented by Professor 
Thomas in his last paper are more satisfactory than those of his 
former one. It will be seen, indeed, that there is no reliance in 
the simple fact that, applying a certain key, the parts give ap- 
parently appropriate results. In a similar way there could be 
proved and has been proved that the Mexican and Peruvian lan- 
guages are derived from Sanscrit, and that the descendants of 
the lost tribes of Israel survive in the Southern Sea. The right, 
Professor Thomas claims, to apply such a key has to be proved in 
the first place. I am awaiting if, in the paper he is preparing 
for publication by the Bureau of Ethnology, he will be able to do 
so. Dr. Sbler. 

Steglits, Germany, Deo 18. 



Irrigation Snnreys. 



I HAVE just had the pleasure of perusing your issue of the 
16th, with its review of Irrigation Work by the Qeneral Govern- 
ment. Allow me, in returning my thanks for the comprehensive 
references made, to make some brief corrections: — 

In the first place, then, the expenditures of the Oeological Sur- 
vey as to ** irrigation" work, have been that of two appropria- 
tions ~ in all $850,000. This is wholly outside of printing, which 
is paid for under other appropriations. The cost thereof will 
not be less than $15,000. Besides these two direct sums of 
$l00,0;)0and $250,000, with the printing of Part II. in Annual 
Reports 10 and 11, the Survey for work in the Arid Region, topo- 
graphic and hydrographic, has had two more annual appropria- 
tions of not less than $100,000 in all. The terms of the appropria- 
tions were designed unquestionably to continue indirectly irriga- 
tion work which Congress had declared should not be continued 
by the (Geological Survey. Its irrigation work, then, has cost 
much nearer $500,000 than it has $235,000. lU results are two 
finely printed volumes — one of 128 pases and the other of 895. 
In the latter are 80 or 90 pages of matter previously printed — 
the larger part of it, indeed, having been twice printed by com- 
mittees of the Senate and House. The reprint in Report Eleven 
js of Major Powelfs testimony and argument before the House 
Select Committee on Irrigation, 51 st Congress, which in substance 
and efifect is the same that Director Powell made to the Senate 
Committee at the same session. So, in effect, it has cost nearly 
half a million dollars to publish 419 pages of *' original " reports. 
There are no topographical maps of significance as yet issued 

Now, the Department of Agriculture, under its office of Artesian 
and Underficv Investigation, and of Irrigation Inquiry, received 
and expended between April 15, 1890. and May 1, 1892, just two 
years, the munificent sum of $70,000. During that time it ma<ie 
and has reported on two engineering, geological, and economic 
•examinations of the Great Plains region, between 97^ and 105^ of 
longitude, and two reports besides on Irrigation proper. It pre- 
pared and issued six volumes in all, ~ a report on Artesian Wells, 
-and the three parts you have noticed of the closing report on Ar- 
tesian and Underflow Waters, also Progress Irrigation Report for 
3891, and the volume referred to as '* miscellaneous " by there- 



view. As the work is in part only my own, though I edited all 
of it, I can justly challenge the value of it all in quality, as much 
as I may claim it exceeds the report in quantity, as compared 
with the Geological Survey. The three reports (six volumes or 
parts) embrace in all 1,694 pages, and some 58 v«iluable profiles, 
maps and geologic sections, besides more than 100 other special 
illustrations. The report (four parts) you reviewed has been 
printed to the number of but 1,788 copies for the use of Congress, 
and it has cost something less than $4,000. The other reports 
cost in all about $3,500 — a total estimate of $6,500. Since that 
publication, Congress has appropriated $6,000 more for Irrigation 
Inquiry. How much of this has been used I do not know ; some 
of it I am aware has been wasted and I make the remark advis- 
edly, as much as I f egret to say anything except in approval of 
the Department of Agriculture. 
The account stands then:— 

A. Ten thousand copies (5,000 each volume under a gen^^i 
provision of law) of two reports, and some other reprinting by 
the IT. S. Geological Survey, with a number of reservoir sites re- 
served on the public lands, most of which have been restored 
under later law by the Land Office to the Public Domain ; the 
cost of all, at least, $465,000. 

B, Eight reports in all by the Office of Irrigation Inquiry, De- 
pirtm'^nt of Agriculture, — three of the Engineers, three of the 
Geologists, and the same number of the Agent in charge (my- 
self) — in all seven parts or volumes, containing the matter in 
brief, already stated, all this, too, in cost has been less than 
$80,000. 

The Weather Service volume (chiefly Mr. Glassford's work) is 
above criticism and that of the U. S. Census Office in its '' Irri- 
gation Division " work is only an adjunct to the IT. S. Geolo^cal 
Survey, unduly fostered by the Secretary of the Interior and the 
Superintendent of the Census to enable Director Powell to do 
that which the 51st Congress by withdrawal of a specific appro- 
priation had forbidden him doing, viz., continue the work of 
irrigation survey and inquiry. The agent in charge was formerly 
an hydrographer in the Survey and was transferred to the Cen- 
sus. He has done better than it could have been anticipated he 
would from his first bulletins, but the work has cost far more 
than it is worth. That, too, from the value of the conditions 
and not the ability of the agent himself. Of course, it will be 
noticed most because it has the benefit of the expensive printing 
and publishing of the Census Cflffice. 

Thi*} whole irrigation inquiry has been characterized bj a 
wasteful scramble to get in or on it. The State Department has 
published a volume thereon ; the Treasury's Bureau of Statistics 
has dabbled therein in its volumes on ** Internal Commerce*'; 
the General Land Office has had its shy; the Weather Service is 
discussing ** Earth Moisture," etc., and the Army Engineer Of- 
fice got in a little one on Egypt. The Department of Agricul- 
ture only did what it was ordered and of late months not all of 

that. RiCHABD J. HiNTON. 

Member Am. So. of Irrigation Ea^rs. 
Washington, Dec 26. 



Geographical Variation in Birds 

In ornithology geography is the father of trinomial nomen- 
clature. (Mimate is one great factor in variation, and topography 
has not a little to do with making the climate; but geography is 
unquestionably tJie cause of variable climate, else would the 
polar regions be tropical instead of frigid. Topography is at best 
local. 

The variations of a species of birds, which make of it several 
sub-species, are due to its geographical distribution. These vary- 
ing individuals do not take the name of " forms,*' as in entomol- 
ogy, but are set apart as true sub species, each with a more or 
less well defined habitat of its own. But there is a serious diffi- 
culty in ascribing any sharp line of difference between the forms 
which intergrade on the outskirts of the geographical range, and a 
corresponding difficulty in ascribing any definite geographical 
limit. It is not seldom that individuals of one sub-species are 
fousrd far within the range of another sub-species. 
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It is a little singular that certain species do not vary, species 
which are not only found from ocean to ocean in North America. 
but which are nearly or quite coemopolitan. Why this should be 
trne of some species and not of others is still an open question. 
If the scorching sun of ihe desert regions will bleach out one 
species why will it not do the same for another? The plea of 
adaptation of coloration for protection cannot be urged here. 

Not only are colors affected, but size as well, by geographical 
position. This is probably more marked north and south than east 
and west. And yet the Tariation in size alone is not sufficient 
for a bubspecific division. It is not at all strange that those indi- 
viduals of a migratory species which push farthest north should 
poeseds stronger bones and muscles, and so be larger than those 
which were not able to fly so far. It would seem natural that the 
constant recurrence of such a difiference would tend, in time, to 
form a race peculiar enough to be recognized as a sub-species. But 
it has not proven true thus far in the history of the world, and 
why should there be any change under the same conditions? 

Lynds Jones. 
OberliD, Ohio, I>eo.^ 

On the Use of the Compound Eyes of Insects. 

In an intere&ting note on the above subject by Mr. E. T. Lewis 
in Science of Dec. 2, there is a reference to my note on Professor 
Exner's beautiful researches on the question of how the compound 
ejes of insects see, in ray recent edition of ** The Microscope and 
Ite Revelations." Mr. Lewis says (p. 316), **but it may be as 
well to note that the figure on page 908 of ' The Microscope and 
ltd Revelations' appears to have been laterally inverted by the 
eograver/* his observations enabling him to say **that in the 
original photograph the letter R was not reversed as shown in 
the wood-cut, and the church faced the other way." 

This is entirely fallacious; the wood-cut in the current edition 
of the '* Revelations of the Microscope" is in every sense correct. 
U has been seen by Exner, and was copied from the original pho- 
tograph, which now lies before me as sent me by Professor Earner 
himself; and a study of ** Die Physiologie der Facettirten Augen 
voo Krebsen und Insecten " will make this clear. 

W. H. DOLUNGER. 

Lee. Lofidou, 8.B., Eogland. 



great problem which has long puzzled Mexicanist students in 
general. Quided by a luminous pcMsage occurring in an unpub- 
lished Hispano- Mexican MS. which she had previously discovered 
in a Florentine library and intends to reproduce in fac-simile^ 
Mrs Nuttall may be said to have furnished the key to the hitherto 
unknown calendar system of the ancient Aztecs. It now seems 
to be of a very simple and harmonious character and to have been 
employed by them, judging from cistronomical calculations, for a 
period of at least 4,000 years. 

The Mexican cycle, it appears from these researches, was one of 
18,515 days. It comprised 52 ritual years, less five days at the 
end of the cycle, each year of 260 davs, or 51 lunar years of 265 
days, based on nine moons in each year, or 87 solar years of 865 
days in each year. At the end of the fifty- first lunar year ten 
intercalated days made the lunar year equal to the 8olar year, in 
such a manner that the new cycle began in the same lunar and 
solar positions as the preceding c^cleof 18,515 days. Each period 
began with a day bearing one of four names, acatly tecpatly caUe\ 
or tochtle'. 

This is the most important discovery hitherto made known by 
the indefatigable Nahuatl scholar. Full details will eventually 
be published in one of the Peabody Museum papers of the Ameri- 
can Museum of Archsdolo^y, on which Mrs. Zelia Nuttall, special 
assistant in Mexican archsdology, and director of the same depart- 
ment in the Columbian Exhibition, has already reflected much 
honor. A ones Crane. 

Brighton, England, Dec £0, 1892. 



Discovery of Mexican Feather-Work in Madrid. 

Therb are not many well-preserved specimens of native Mexi- 
cae feather work in existence, and every addition to their number 
is of interest and importance. During a recent visit to the land 
which gave birth to the conquerors of Mexico, Mrs. Zelia Nut- 
tall ~ whose researches on Mexican antiquities are well known — 
^as 80 fortunate as to discover a fine example of Mexican feather- 
mosaic in the shape of a valuable shield, with an authentic history, 
preserved in the Royal Armory of Madrid. It is known as the 
Miield of Philip the Second, for whom it was indubitably made 
in Spain of cane and leather in the oval shape of the Moorish 
adarga. It was then sent out to Mexico with four beautiful 
Spanish designs of historical scenes and a central device. These 
were executed in Mexico entirely of feather-mosaic, which covers 
tbe whole surface of the shield and makes it one of the most sur- 
prising and superb examples of this curious lost art of miniature 
painting with feathers. Mrs. Nuttall has paid considerable atten- 
^ to the subject of ancient Mexican feather-work, and has 
already accumulated novel data which promise to throw light on 
tbe methods of its manufacture. We ma> look for an interesting 
pal«r on this subject from her pen before long. 

Soon after the shield in question was identified by her as of 
Mexican workmanship — an unrecognized fact which was not re- 
corded in the oldest Inventories — it was removed from the Royal 
Armory and placed on exhibition in the interesting Hispano- 
American Historical Exposition in Madrid. In the Spanish section 
^ the same building may now be found also tbe elaborate tables, 
fourteen metres long, originally dasigned to illustrate Mrs. Nut- 
tairs ''Preliminary Note on tbe Ancient Calendar of the Axtecs," 
which formed the most original and valuable communication 
presented to tbe recent Ajnericanist Congress at Huelva. It was 
then generally admitted that Mrs. Nuttall had fairly solved the 



Is it Instinct or Intelligence? 

I HAVE a nearly pure-blooded water spaniel. Though a great 
pet and most valuable watch-dog, in my busy life I have devoted 
little time to training him, — rather have watched carefully the 
development and application of his own powers, under a uni- 
formly kind treatment. When only five weeks old, he made his 
first debut into the open world, — following mrither and myself 
to church. Crossing the street, we heard the patter of little feet, 
and, looking around, I saw his nose close to the ground as the lit- 
tle ball trudged along. I took him home and started again, only 
to have the performance repeated, but this time I shut him in 
the bouse. Just as church service opened, mother thought she 
felt something strangely warm at her feet. And lo ! there was 
Master Carlo. He had escaped, perseveringly followed our track 
around two blockn, and discovered mother in the congregation. 
From that time a remarkably keen scent has been a prominent 
quality. Early he manifested a love for watching and chasing 
chickens, — a pastime not to be neglected with the small opportu- 
nities of the city. We soon, by kindness and firmness and much 
talking, broke him of disturbing our own chickens. We often 
took a little chick in our hands, and said to him '* pretty chickey. 
Carlo's chickey I " and allowed him to lick it gently. Soon it 
was not only safe, but safer to have him in the pen with the 
chicks than otherwise, as then no rat or mouse dared venture 
there. From the first, Carlo has deemed these marauders worthy 
of death whenever and wherever seen, and acts out his convic- 
tions. As the chickens grew, and Thanksgiving approached, their 
number was reduced to twelve, and these were transferred to 
the barn. Every night for two years Carlo made a detour of the 
perches, giving each fowl a good lick, — they were so acquainted 
it did not alarm them at all, — and if one or more of the number 
was absent, he would immediately scour the premises till it was 
found, then gave a peculiar bark, indicating the discovery ; nor 
would he give it up till the number was complete. Could he 
count? How did he know there should be just twelve — no 
more, no less ? Occasionally a stray fowl would come to our 
yard. This he tormented by keeping it constantly ''on the 
move," not by making it run, but simply kept it walking about, 
persistently, unless it fiew into the street, when he considered it 
game, and pursued it thoroughly. The following spring and 
summer, as the chicks began to lay, he took it upon himself, 
without any teaching by us, to find and bring in the eggs, never 
sucking any, and rarely breaking them; if broken, it was because 
he laid them down too heavily upon the veranda floor. When a 
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liBQ Stole her nest he was sore to miss her and search her out, 
^hen get her ef^^gs. if he coald reach them ; if qnable to do so, be 
woDid stand and whine till aid came. In our daily drives. Carlo 
was accustomed to go with mother and me, so when left at home 
lie was very sad. To deceive him as to our going, we came co 
spell the words go, ham and ride. For a few days the plan suc- 
ceeded well, but, regardless of special tone or other (to us) ap- 
parent association, he soon pricked up his ears at the sound ^' g-o,** 
and that mystery was solved, then followed **r-i-d-e" and 
^'b a-r-n," till those combinations were nearly as signiBcant of a 
pleasure-hour to him as to us. 

During mother's long and severe illness, he took great interest in 
all that pertained to her, watching the doctor very closely, and 
sitting, by the half-hour, with his chin on the bed by her side. 
We bought our bread, and, knowing Carlo's fondness for warm 
biscuit, the baker often gave him one which he quickly de- 
spatched. Once, during a very severe attack of mother*s, when 
we were doing our utmost to tempt her appetite, Carlo came in 
early one morning, bringing his warm biscuit untouched, and 
laid it on the floor by motber^s side. Too sick to notice this act 
of his, but not to be disappointed in his own plan, he came for- 
ward and lifted the biscuit to her pillow, and retired again to his 
comer to wait some look of thanks from her. It came, and such 
a happy dog I He bad brought his choicest offering — a warm 
biscuit — and it had been recognized. Was there a loving plan 
and careful observation in this act? 

One day whUe busy writing, I heard him in the dining-room 
asking to go out. The outside doors were open, and I said ** Yes, 
Carlo may go I " and returned to my desk. Soon he repeated 
his request, and I roee saying '*Now you must go, and not bother 
me so I" but he lay quietly, though anxiously, in the middle of 
the floor. Qoing to him, I found he had my canary between bis 
front feet, not a feather injured, but waiting for me to release it 
in safety. The cage had accidently been left open, and finding 
the bird free, with these outside doors of the room open, he had 



gently caught and held my pet. Why should be catch it when 
the doors were open, when if closed he made no such effort ? 
Who will say this was mere instinct? Mary E. Holmes 

Rookfonl,IlL 

BOOK-REVIEWS. 

Deep-Sea Sounding. By Caft. A. S Barker. U.S.N. New York, 
J. Wiley ^b Sons, 1802. 183 p. Maps. S"". 

CAPTAnr Barekr. in this very interesting work, gives an ac- 
count oi the results of the explorations of deep-sea bottoms by 
the officers of the XJ&8. '-Enterprise'' in the years 1888-1886. 
The casts of the lead were made by Messrs. Norris and Mariz, 
lieutenants attached to the '^ Enterprise," the one on the outward, 
the other on the homeward voyage. The ship sailed and steamed 
across the Atlantic and the Indian Oceans, and returned by way 
of the Pacific, sounding out different routes. Soundings were 
made daily, often for many days together; steam being raised for 
the purpose each time, and the fires allowed to go out again im- 
mediately after the cast. With cbaracteristi* naval spirit, the 
auUior assumes all responsibility for even the minutest detail, as 
where he says *' my usual custom, during the cruise, was to use 
only two boilers when steaming,'* and where similar assumptions 
of credit in regard to details for which other officers were re- 
sponsible, and which a commanding officer in the merchant service 
would have given credit for, and left absolutely, to the person 
best prepared by experience and judgosent to perform. The two 
lieutenants who did the work, and the chief engineer, are, how- 
ever, complimented as officers "whose intelligence, zeal, and 
devotion to duty could not be surpassed." This innocent and un- 
conscious self-assertion runs through the book. 

The volume is very interesting, however, and contains much 
new and valuable information and data. New submarine moun- 
tain ranges were discovered, and previously unknown obstructioDs 
to navigation. The voyage terminated at the further side of the 
Indian Ocean, immediately after the great eruption of Krakatoa; 



CALENDAR OF SOCIETIES. 

Society of Natural History, Boston. 

Jan. 4. — W. 0. Farlow, Account of Some 
'Of the Botanical Establishments of Europe; 
J. Eliot Wolff, Application of the Microscope 
to the Stndy of Rocks. 

Entomological Society, Waahington. 

Dec. 31.— The eighth annual and eighty 
fifth regular meeting of the society was 
held at the residence of the president. Dr. 
C. V. Riley. The following officers were 
elected: President, C. V. Riley; vice-presi- 
dents, W. H. Ashmead and C. W. Stiles; 
recording secretary, C. L. Marlatt; corres- 
ponding secretary, L. O. Howard ; treasurer, 
E. A. Schwarz; executive committee, the 
officers and Dr. W. H. Fox, Dr. Geo. Marx, 
and Mr. B. £. Femow. Mr. Frank Benton 
was elected an active member. The retiring 
president, Dr. C. V. Riley, then delivered 
his annual address on the subject of <* Para- 
sitism in Insects." The address began with 
a definition of the term and a classification 
of the subject, and then treated in detail 
the following subdivisions : (1) The parasites 
among insecU proper, by orders; (8) origin 
of insect parasitism; (8) effects of the para- 
sitic life ; (4) economic bearings of the sub- 
ject. At the conclusion of the address, on 
motion of Dr. Gill, the thanks of the society 
were voted to the president. 
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and the exploration of the desolated islands of that neighborhood 
formed one of the most interesting parts of the work. Depths 
vere reached in the Atlantic exceeding 4.500 fathoms, and a line 
across the South Pacific was the first ever made in deep-sea sound- 
ing. The visit to Australia was especially interesting. The 
opinion of the author in highly favorable to that growing empire 
of the distant seas. He thinks the ** working people" of Aus- 
tralia have more influence than elsewhere, and that their average 
intelligence exceeds that of our own people even. The four 
millions are *' a whole-souled and gallant race/' and the visitors 
*ieft their country with a genuine love for the people and a firm 
belief in their future greatness." The ** Entprprise " sailed on 
Jan. 3, 1883, and went out of commission, after having thus in 
three years circumnaviRated the globe, March 31, 1886. 1 he log 
of the soundings, and the roll of the oflScers and men, are ap- 
pended to the book, which is continuously of interest from its first 
page to the last. 

Elements of Graphical Statics. By L. M. Hoskins. New York 
and London, Macmillan & Co., 1893. dvo. pp. viii., 191. 
PI. v. $2.25. 

This work is an elementary text- book for use of students in 
engineering. Fundamental principles and simple methods of 
treatment are illustrated, and illustrated well. The funicular and 
other polvRons, and figures related to them, are deduced from 
statical principles. The theory of elasticity is omitted. Bow'b 
notation has been, adopted and extended, and the lettering of 
both the force and the space diagrams is thus made at once con 
venient and intelligible. The whole constitutes an excellent 
graphical discussion of the general and fundamental principles of 
mechanics, and in such form as to be especially useful in applica- 
tions by the engineer in design and construction. The tracing of 
the forces involved in the framing of structures and the relations 
of efforts and resistances in such constructions is, by these 
methods — now becoming well known and extensively applied — 



made both easy and simple. The work is likely to prove valuable 
both in instruction and in office work. 



AMONO THE PUBLISHERS. 



The ninth volume in the series of technological handbooks 
issued by Qeorge Bell & Sons, London (Macmillan, New York), 
is devoted to ''Silk Dyeing, Printing, and Finishing," by George 
H. Hurst, F.C.S. The substance of the book conitists of a series 
of articles contributed to a technical journal, though they have 
been revised and to some extent rewritten. In addition to these 
there are added chapters on silk printing and finishing, and on 
the testing of dyed silks. The methods of using all the new coal- 
tar colors, which have of late years led to new developments in 
silk dyeing, have been included. The book is a thoroughly prac- 
tical one, not a mere collection of recipes — though recipes are 
not lacking. The appendix contains a series of patterns illustra- 
tive of the tints and shades produced in the dyeing of silks. (287 
pages. 12''. $2.) 

— Macmillan & Co. have just issued a revised and enlarged 
second edition of *' Blowpipe Analysis,'' by J. Landauer, member 
of the Lnperial German Academy of Naturalists (authorized 
English edition by James Taylor, B.Sc, Wh. Sc., A.R.S.M. The 
soundness of the principles on #hich the work is based is attested 
by the favorable reception accorded to it in the various languages 
into which it has been translated, as well as by the fact that new 
editions have been found necessary. In the present edition not 
only has the text been completely revised, but new methods of 
approved value have t>een incorporated, so as to bring the work 
up to the present time. Some additional details of manipulation 
will be found of value by readers who are working up the sub- 
ject without a teacher. A handsome plate of the spectra of the 
metals of the alkalies and alkali groups, from the drawings of 
Bunsen and Kirchhoff forms the frontispiece. (173 pages. 12**. 
$1.10.) 



Uffspepsia 



Dr. T. H. Andrews^ Jefferson 
Medical College, Philadelphia, says of 

Horsford's Acid Phosphate. 

^*A wonderful remedy which gave me 
tnost gratifying results in the worst 
forms of dyspepsia." 



It reaches various forms of 
Dyspepsia that no other medi- 
cine seems to touch, assisting 
the weakened stomach, and 
making the process of diges- 
tion natural and easy. 

Descriptive pamphlet free on application to 
m«aiM4 ChenlMl Works. Prortdeace. R. I. 



Beware of Substitates and Imitations. 

For sale by all Druggists. 



Exchanges. 
[Preeof charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.l 



For sale or exchaoge.— A private cabinet of about 
300 species of fossils, well distributed geologically 
and geographioallT. Silurian, about 40; DeTonlan. 
about 60; Carboniferous, about 80; others, about 80. 
Frank S. Aby, Stare University, Iowa City. la. 

For ezehange —Minerals, fossils, F. W. shells, 
land shells, native woods, Indian relics, two vols, 
of Smithsonian reports, odd numbers of scientific 
magazines, copper cents, etc., for good minerals 
not in my collection, good arrow- and spear-heads 
and natural history specimens of all kinds. Cor- 
respondence solicitea with list of duplicates. O. 
E. Wells, Manhattan, Kan. 

For sale or suitable exchange.— A spectrometer 
made by Fauth ft Co., Washington, D. 0., according 
to the plan of Prof. G. A. Young. This instrument 
is suitable for the most advanced investigations 
and determinations. Cost originally $700 and has 
been used but little. Will be disposed of at a con- 
siderable reduction. Address Department of Phys- 
ics, Ohio University, t^thens, O. 

I will send British land and fresh-water shells in 
return for those of America, any part, sent to me. 
I have at present about fifty or sixty species, with 
many varieties. W. A. Gain, Tuxford, Newark, 
England. 

Thn Biological Department of Hamline University 
desires to offer microscopic slides of aoimal tissues, 
or whole animals, in excnaoge for first-class fossils. 
Address correspondence to Henry L. Osborne, Ham- 
line University, Hamilne, Minn. 

For sale.— A set of the Berlchte der Deutschen 
Chemischen Oesellscaft, from Jan. 1, 1877, to Jan. 1 
1898, bound in twenty-six volumes to Jan. 1, 1888 
and remaining four vears unbound. Also the BuUe 
tin de la Sooi6t^ Chemique de Paris, from Jan. 1 
1879, to Jan. 1, 189>!. bouod in eighteen volumes to 
Jan. 1, 1688, and remalolng fimr vears unbound. 
Dr. Marcus Benjamin, care of D. Appleton ft Co., 
1 Bond St., New York City. 



Wants 



w 



ANTED.— American Journal of Conchology, 
seven volumes. Parties having these for 
sale will please address the undersigned, stating 
condition and price. B. Ellsworth Call,Louisville,Ky. 

GRADUATE ENGINEER will give instruction 
evenings in geometrv, trigonometry and sur- 
veying, mechanics, physios, mechanical drawing 
and general engineenng construction. Five yeara^ 
experience in field and editorial work on engineer- 
ing Journal. References furnished. C. 8. H., 102 
Tribune Building. New York. 



A POSITION is debired in the South, preferably 
the Gulf States, where I can teach the sciences 
Can also Ic struct in other branches. Salary only 
nominal, as I am simply desirous of employment 
while spending the winter in the South. A private 
family preferred, but will acoeot regular school 
work if not too confining. MOBBIS GIBBS, M.D , 
Kalamazoo, Mich. 



W^ 



ANTED.— By well - qualified and experienced 
science master and associate of the Royal 
School of Mines, London, aged 86 (at present in 
England), a mastership in technical college or uni- 
versity for any of the following subjects: Engineer- 
ing sciences, geology and mineralogy, physics, chem- 
istry and metallurgy, etc., etc. Can provide excel- 
lent references and credentials. Apply, J. G., 17 
Sussex St., Rochdale, England. 

A GRADUATE of the University of Pennsylvania 
and a practical mineralogist of twentv years' 
experience desires to give his services and a cabi- 
net of 86,r00 specimens, all named, with about the 
same number of duplicates, in minerals, crystals, 
rocks, gems, fossils, shells, archadologioal and ethno- 
logical specimens and woods to any institution de- 
siring a fine outfit for study. The owner will in- 
crease the cabinet to 50,(XM) specimens in two years 
and will act as curator. Correspondence solicited 
from any scientific institution. J. W. Hortter, 
M.D., Ph.D., San Francisco, Cal., General P. O. 
Ddlivery. 



The American Geologist for 1893. 

Edited by PBor. 8. Calvin. University of Iowa; Db. E. W. Clatpoli, Buchtel College: John Etbeman, 
Lafayette College; Dr. Pbrsifor Fbaecb. Penn Bort. Soc.; Pbof. F. W. Craoin, Colorado College; 
P&or. RoB'T T. Hill, U. S. Irrigation Survey; Db. Amdbbw C. Lawson, University of California; Frank 
D.'Knowlton, U. S. National Museum; Josbph B. Ttrbbll, GeoL Sur.of Canada: E. O. Ulbioh, Minnesota 
Geological Survey: Pbof. I. C. Whitb. University of West Virginia; Pbop. N. H. Winohbll, University 
of Minnesota. Now Ib its Xth volume. $8 50 per year. Sample copies, 80 cents. Address , 
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INDIA PONGEES, 
CORAHS, 

RONGEANTS. 

OUR SPRING IMPORTATIONS 
of these desirable fabrics will be found 
to present new designs and colorings, 
and qualities unexcelled. 

CHINk SHIRTING SILKS. 

New glac^ effects, Stripes and Checks, 
extra fine qualities. 

NEW YORK. 



TO THOSE INTERESTED IN SCIENCE. 

[Science (weekly) established in 1883, N. D. C. HODGES, 
874 Broadway, New York City.] 



Titles of Some Articles Published in Bdeiice since 
Jan. X, xSga. 

Aboriginal North American Tea. 

Actinism. 

Agriculture, Bxperimental, Status of. 

Amenhotep, King, the tomb of. ^ ^ ^4 ., 

Anatomy, The Teaching of, to Advanced Medical 

Students. 
Anthropology, Current Notes on. 
Architectural Exhibition in Brooklyn. 
Arsenical Poisoning from Domestic Fabrics. 
Artesian Weils In Iowa. 
Astronomical Notes. 
Bacteria, Some Uses of. 
Bird on Its Nest, The. 
Birds Breeding at Hanover, N. H. 
Botanical Laboratory, A. 
Botanists, American and Nomenclature. 
Brain, A Few Characteristics of the Avian. 
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Canada, Royal Society of. 
Celts, The QueeUon of the. 
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Cornell, The Change at. 
Deaf, Higher Education of the. 
Diamonds In Meteorites. 
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Dynamics, Fundamental Hypotheses of. 

Electrical Engineer, The Technical Education of. 



Eskimo Throwing Stick*. 

Etymology of two Iroquolan Compound Stems. 

Eves, Relations of the Motor Mustdes of, to Certain 
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Facial EzpresBlons. 
Family Traits, PerBlstc__ 
Fishes, The Distribution of. 



, Persistency of. 



COMPANY. 

115 IILK ST.^STOM, MASS. 

This Company owns tbe Letters 
Patent granted to Alexander Gra- 
ham BeU, March 7th, 1876, No. 
174,465, and January 30, 1S77, 
No. 1S6,7S7. 

The Transmission of Speech by 
all known Ibrms of ELECTRIC 
SPEAKING TELEPHONES in- 
fringes the right secured to this 
Company by the above patents, and 
renders each individual user of tel- 
ephones, not Airnished by it or its 
licensees, responsible for such un- 
lawful use, and all the conse- 
quences thereof and liable to suit 
therefor.^ ^ 



Fossils, Notice of New Gigantic. 

Four-fold Space, PosslbUlty of a Realization oL 

Gems, Ajtlfldal, Detection of. „ ^ ^ 

Gladal Phenomena In Northeastern New York. 

Grasses, Homoptera In] urious to. 

Great Lakes. Origin of the Basins of. 

^ Healing, Divine.*' 
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Hypnotism among the Lower Animals. 

Hypnotism, TraumaUc. 

Indian occupation of New York. 

Infant's Movements. 
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Inventions in Foreign Countries, How to Protect 
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Medldne, Preparation for the Study of. 

Mineral Discoveries, Washington. 

Museums, The Support ot 



MINERALS '*'"^wV'.?e>.. 

Send for our *• Winter Bulletin/' recently issued. 
Minerals, Gems, Microscopical Sections, Fine Lap- 
idary Work. 

GEO. L. EIGUSH ft CO., Ilnenlogists, 

Removed to 64 East 12th Street. New York. 



INDEX 
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THE WORK OF THE U. S. GEOLOGICAL SURVEY.* 

BT J. W. POWBIX, DIBBCIOB. 

Ors^anization. 

IJndbb statutory provisions, it is the function of the Geological 
Survey to classify the public lands and examine the geoloKic 
Btructnre and the mineral resources and products of the national 
domain, and to prepare a geologic map of the United States. 

When the bureau was instituted in 1879, it was organized into 
a number of geologic divisions by the first director, Mr. Clarence 
King. Work was at once commenced in western States and Ter- 
ritories in several localities selected by reason of great mineral 
wealth or special scientific interest. 

It was found at the outset that there were no adequate maps of 
the regions selected for survey; and it soon became evident that 
the geologic work could not be carried on without maps showing 
the relief of the land as well as the hydrography and culture. 
Accordingly, topographic surveys were instituted io each of the 
regions selected for examination. At first these surveys were 
planned to meet immediate needs, and the methods of mapping 
were not systemized or unified ; the scales were diverse and the 
methods various, the areas were selected by geologic needs and 
were not fitted to a general scheme for the geologic map of the 
country, and the resulting maps were discordant in their conven- 
tions. At this stage the topographic surveys were executed under 
the direction of the chiefs of the geologic divisions. After two or 
three years of trial this form of organization was found unsatis- 
factory, and the topographic surveys were separated from the 
geologic work and assigned to a geographic division, which has 
ever since been maintained. 

When the bureau was created, the science of geology was less 
specialized than to-day, and the geologists assigned to the differ- 
ent divisions were individually charged with the duties of identi- 
fying fossils, making analyses and assays, recording mineral 
statistics, and other collateral work, in addition to their areal and 
structural surreys ; but, with the expansion of the several divisions, 
the different lines of work were gradually differentiated in each, 
so that each chief geologist employed assistants charged with 
special work ; and still later it was found more economical to 
separate the collateral work for the entire survey, and to assign 
it to special divisions. In this way a division of chemistry and 
physics, a division of mining statistics and technology, and sev- 
eral divisions of paleontology were created and have since been 
maintained. 

In the beginning the geologists commonly made their own 
drawings and constructed their own geologic maps; but with the 
extension of the work it was found better to assign all such me- 
chanical work to skilled draftsmen ; and still later it was found 
more economical to concentrate the work of this character in a 
division of illustrations. 

Under the comprehensive plan for the construction of a geologic 
map of the United States, the topographic surveys were planned 
to yield atlas-sheets of uniform character, so related as together 
to make up a great map of the national domain. At first these 
atlas-sheets were engraved under contract through the Public 
Printer; but it was subsequently ascertained by experiment that 
the engraving could be executed at much less cost in the office of 
the Geological Survey, and an engraving division was instituted 
and is still kept up. 

Thus the principal branches of work in the bureau are (1) the 
geologic survey proper, including the examination of the public 
hmds and the study of mineral deposits as well as the preparation 

I Bead before the Qeologloal Society of America at Ottowa, Deo. 80, 189S. 



of the geologic map; (2) a topographic survey, designed as a basis 
for the geologic map of the United States; (8) paleontologic re- 
searches, designed primarily to aid geologists in the identification 
and classification of rock formations and mineral deposits, and 
incidentally to increase knowledge of past life upon the earth ; (4) 
the collection and publication of mineral statistics; (5) the chemi- 
cal and physical examination of ores, rocks, and other mineral 
substances; (6) the preparation of special charts and other illus- 
trations for reports; and (7) the engraving of topographic and 
geologic maps. Clerical, editorial, and other lines of work are 
also carried on. 

Current Work. 

Three principal lines of work are carried on, to which the other 
lines are collateral. Foremost among these is the geologic survey 
proper, which is made with a view to the preparation of the geo- 
logic map of the United States; but this work can be carried for- 
ward only in those areas in which the second principal line of 
work, i.e., the topographic survey, is completed. The third 
principal line is the collection and publication of information 
concerning the mineral resources and mining products of the 
country. 

In describing the work of a scientific institution it is necessary 
to distinguish two stages in the development of scientific work, 
viz., the preliminary, or experimental, or preparatory stage, and 
the final or efifective stage. During the first stage methods are 
devised, experiments are conducted, scientific apparatus is in- 
vented and subjected to trial, and the plan for the work is formu- 
lated; during the second stage the methods and apparatus are 
practically employed and the plans are carried out. Thus the first 
stage is that of research, more or less recondite according to the 
character of the work, the second stage is that of applied science ; 
and since it is the highest function of system ized knowledge to 
promote human welfare, the first stage represents the seed-time, 
the second the harvest-time of science. 

Now, in classing the work of scientific institutions by these 
stages, it is to be observed that the stages are unequal in all cases 
and dissimilar when dififerent ca^es are compared: Thus, topo- 
graphic surveying may be considered as an art and the methods 
and apparatus already known may be employed without research 
into principles or the development of new methods, or the art may 
be considered incomplete and new principles and methods may be 
developed from research and experiment ; while geodesy always 
involves research concemmg principles, which, in turn, affects 
methods. So. too, geologic surveys might be taken to represent 
applied science, and geologic tryos might be sent over the land to 
plat dips, strikes and outcrops, and to construct simple and primi- 
tive geologic maps adapted to the needs of the preceding genera- 
tion ; but it is the honor of geology that geologic surveys have 
commonly begun their work by researches relating to their special 
fields, and have thus advanced the science and subserved the needs 
of their own contemporaries and the coming generations. Again, 
simple land surveys represent art or applied science alone, while 
the natural history surveys sometimes conducted by States repre- 
sent nearly pure research. In brief, it may be said that the pro- 
portion of research to effective work increases with the complexity 
of the branch of knowledge to which it pertains. So in the three 
principal lines of work in the Geological Survey, the collection of 
information concerning mineral resources and mining products is 
a statistical work involving no research and little experiment ; the 
topographic survey might have been conducted by old methods 
and apparatus without research and experiment, but since these 
were expensive and dilatory, considerable preparatory work be- 
came desirable ; while the geologic survey required a vast amount 
of research and experiment for the purpose of developing a sat. 
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The writer's attention was first attracted to the place through 
receiving several small specimens of the selenite from sheep- 
herders, who had discovered the deposit while searching for feed- 
ing-places, and who claimed to have found a mine of mica, which 
they called ** isinglass." Their disgust was great when assured, 
by the conclusive experiment of holding a bit of the material in 
the fiame of a candle, that the stuff was not what it seemed. I 
first visited the place in April last, and my rapture at the superb 
display of crystal beauty was checked by the evidences of vandal- 
ism on every hand. Some of the finest crystals had been hacked 
and carved, and cow-boys' initials were scratched and cut on 
almost every prismatic face which the light could reach. Visit- 
ing the place again six months later, I found that still greater 
destruction had been wa^ed, and, becoming convinced that good 
crystals would soon be difficult to obtain, I took steps to seciure 
legal claim to the land, and proceeded to remove the remaining 
crystals of greatest value to a place of safety. Under the auspices 
of the Deseret Museum of Salt Lake City, the work of removal is 
still in progress. Already over twenty tons of most beautiful 
crystals have been taken out and shipped to this city. 



Some of the fioesi specimens will probably be on exhibition in 
Chicago next summer. 




Fio. 8. 

Prisms of perfect form and varying in length from one to five 
feet, and in weight from ten to one hundred pounds, are of fre- 
quent occurrence. One of the most regular yet taken out is four 
feet long, and the widest faces are six inches across. Cleaved 
slabs are obtainable six feet in length, and two and a half feet in 
breadth. One of the longest perfect prisms yet obtained extends 
fifty- one inches, and from one of its faces nineteen smaller crys- 
tals sprout. Twins are common, as are also compound termina- 
tions of very complicated structure. A magnificent group, 
weighing over six hundred pounds, was removed from the floor 
of the cavern; it was set up on the outside and photc graphed (see 
Fig. 4). 

As to the habit of the crystals, in the midst of such ^ ariety it is 
difficult to specify. Prisms short and stout, also long and com- 
paratively slender, are numerous; and of twins, the ♦* swallow- 
tail" vie with the cruciform and penetration varieties in i>oints 
of abundance and perfection. Some of the crystals are of perfect 
transparency, and cleaved slabs of this quality are common. 
Sometimes the prisms inclose sand and clay, which is so distributed 
as really to add to the beauty ol the crystals in the ejes of all save 
the mineralogist. When fracture planes are made visible by 
striking a crystal containing such impurities, the particles af pear 
on the internal planes as on shelves of glass. 



THE FUTURE OHM, AMPERE, AND VOLT. 

BY HBNBY S. CABHART, ANN ARBOR MICH 

Since the International Congress of Electricians in Paris in 
1881, the most eminent physicists have been agreed as to the 
theoretical values to be assigned to the three fundamental units 
of electrical measurement ; but it has been a matter of ten years' 
labor on th^ part of many distinguished investigators to embody 
these theoretical definitions in practical units for universal use. 

Up to the date mentioned the two units of resistance in use 
were the British Association (B.A.) unit and the Siemens unit. 
Only the former represented an tittempt to construct an ohm 
corresponding to tfie theoretical definition. The B.A. unit has 
served a useful purpose, but it is now known to be 1.84 per cent 
too small. 

The ** legal ohm" was provisionally adopted in 1883 by an in- 




Pio. 4. 

ternational committee to which the Congress of 1881 had com- 
mitted the subject. It was in the nature of a compromise, and 
fixed the practical ohm as the resistance at 0^ 0. of a column of 
mercury one square millimeter in cross-section and 106 centimeters 
long. Competent investigators, like Lord Rayleigh and Professor 
Mascart, contended that a column 106 8 centimeters in length 
was nearer the true value; but a few smaller values obtained by 
some well-known physicists decided the adoption of the mean 
value 106 centimeters. This conclusion satisfied no one, and the 
** legal ohm " was never legally or officially adopted by any Euro- 
pean or American government. 

Subsequently, Professor Rowland came forward with his de- 
termination of 106.82, and errors were found in the data of some 
who had contended for the lower values. Hence the number 
106.8 has been tacitly accepted for two or three years already, 
and it is now believed that this does not differ from the true value 
by more that two units in the fifth figure; that is, the length of 
the mercurial colamn representing the true ohm is not less than 
106.28 and not more than 106.82 centimeters. 

Somewhat over two years ago a commission was appointed by 
the British Board of Trade to draft an ♦* Order in Council" as a 
legal settlement of the units to be employed by the Board of Trade 
Electrical Bureau, and hence as the legal electrical units for Great 
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Britain. After thiB committee had made its report, but before 
the ** Order in Council" bad been signed bv the Queen, an inti- 
mation was rect'ived from Professor von Helmholtz that something 
might be done toward international agreement if the order were 
delajed till he could communicate in person the results of the 
most recent determinations in Berlin. Accordingly von Helmholtz 
and some others were invited to be present at the British Associa- 
tion last August, and to sit with the famous B.A. '' committee ap- 
pointed for the purpose of constructing and issuing practical 
standards for use in electrical measurements.*' The report of the 
committee, recently publi<ihed. says: *• During the Edinburgh 
meeting the committee wf re honored with the presf nee of Dr. von 
Helmholtz, M. Quillaume of Paris, Professor Carhart of the 
United Slates Dr. Lindeek and Dr. Kahle of the Berlin Reichs- 
anstalt. These gentlemen came by invitation to consider the 
questiiin of establishing identical electrical standards in various 
countries." The committee had two long sessions, and there 
were present Professor Carey Foster, chairman. Lord Kelvin, Pro- 
fessors Ayrton, Perry, and Sylvanus Thompson, Dr. Oliver Lodge, 
Mr. Glazebrook, secretary, Mr. Preece of the PostOfSce, Major 
Cardew of the Board of Trade Bureau, and others. 

The most important results of these conferences were the aban- 
donment of the time-honored B.A. unit, the disregard of the 
*' legal" ohm, and the adoption of the mercury standard of 106.8 
centimeters. The reports from Berlin and Paris showed most 
conclusively that mercurial standards, set up with the precau- 
tions recently adopted, agree with surprising accuracy. The un- 
certainty of the relation between the centimeter and the gramme 
was avoided by defining the mass of the mercury column of 106.8 
centimeters in length, uhich has a resistance of one ohm. It is 
U.4521 grammes. This corresponds to a specific gravity for 
mercury of 18.5956. ''In reality the square- mil timet ercroFs-sec- 
lion remains the elementary definition, but with the specification 
that this is arrived at by mercurial weighings." 

Standards of resistance for industrial purposes in solid metal 
will still be made as heretofore. But it must be borne in mind 
that such resistances, especially when made of alloys, should be 
kept at a temperature near the one at which they have l)een 
standardized ; otherwise small changes take place in the resis- 
tance, dne perhaps to a kind of annealing and recrystallizing 
procei>8. 

It was further agreed with regard to the unit of current that 
the number 0.001 1 18 should be adopted as the number of grammes 
of silver deposited per second from a neutral solution of nitrate of 
sUver by a current of one ampere. This correfponds to 4.025 
grammes per hour. The silver voltameter, with the proper 
manipulation, becomes, therefore, a secondary standard Tor the 
determination of the unit current. 

The electromotive force of the Clark standard cell has been rede- 
termined both in Berlin and Cambridge, England, within a year 
or two; and the results are in rather surprising agreement. A 
comparison of these determmations led the B. A committee to de- 
cide upon 1.484 as the number of volts representing the electro- 
motive force of the old form of Clark cell at 15** C. containing a 
saturated solution of zinc sulphate and crystals in excess. This 
is .001 volt lower than the value heretofore assigned to this cell. 
It was not determined to adopt this form of cell as the standard, 
but only to decide upon its voltage when set up by competent 
person^ in accordance with certain specific directions. My own 
form of Clark cell is perfectly portable, has an electromotive 
force of 1 44 volts at 15^ C, and its change of electromotive force 
with temperature is only half as great as that of the old C lark 
cell containing crystals. 

We have as yet in this country no bu>eau where concrete stan- 
dards of resistance and standaid instruments for other electrical 
units are preserved. Such a bureau, under federal control, is 
greatly to be desired. Germany has its Reichsanstalt, under the 
direction of von Helmholtz, in Berlin ; England has not only the 
standards of the British Association in the keeping of Mr. Glaze- 
brook at Cambridge, but also the Board of Trade Bureau in Lon- 
don, under the directorship of Major Cardew. Mr. Glazebrook 
undertakes the comparison and certification of standard coils for 
the English-speaking world while the bureau in London issues 



certificates of instru mentis for commercial purposes in Great 
Britain. 

Government bureaus mean certified standards and legally 
adopted units. The decisions of the B. A. committee last August 
were with the full concurrence of Professor von Helmholtz. and 
it is understood that the German government will adopt the B.A. 
proposals. The committee appointed by the Board of Trade in 
London has already made its supplementary report in accordance 
with the conclusions of the B.A. committee, and these units will 
doubtless very soon acquire a legal character in England. The 
coming electrical congress in ( hicago will afford an opportunity 
for official delegates to adopt thef^e same units for their respective 
countries, and official ratification will then naturally follow. 
Lord Kelvin (Sir Wm. Thomson) predicted at the close of the 
Edinburgh meeting that the system ct units adopted by the B.A. 
committee will become thoroughly international. It should be 
the duty and pleasure of all electricians to contribute toward this 
result. 



THE CLASSIFICATION AND NAMING OF IGNEOUS ROCKS* 

BT W. S. BAILET, WATERVILLB, MB. 

The discussions of Mr. Iddings^ relating to the crystallization 
of lava have led him to conclusions that will undoubtedly prove 
of vast significance in the attempt to ground the study of rocks 
in a firm and sure foundation. Heretofore, most petrographers 
have busied themselves with descriptions of rock-types, confining 
their discussions principally to the mineralogical composition and 
the structure of the specimens studied, and to their similarity to 
other specimens assumed as types. Such work as this is of course 
absolutely necessary to the right treatment of rock classification. 
It is evident that we must first know the characteristics of bodies 
to be classified before we can hope to separate them into genetic 
groups. But the time has now come when students of rocks 
must seek for a generalization that will do for their science what 
the atomic theory has done for chemistry or the theory of evolu- 
tion for the biological sciences, viz.. elevate petrography from the 
position of a descriptive science to that of a philosophical one. 
Mr. Iddings's recent studies in the causes producing the differ- 
ences noted in different lavas emanating from the same volcanic 
centre, and the generalizations drawn from them, will go far 
toward affordintr a philosophical basis for rock classification, and^ 
consequently, toward the inception of a broader study of rocks in 
their relationships to each other than has heretofore been possi- 
ble. 

The rocks on the surface of the earth all tend toward the pro- 
duction of a few simple types, in which tendency may be traced 
the action of chemical laws, under the definite conditions existing 
at the surface, producing from unstable compounds those that are 
most stable under these conditions. 

Mr. Iddings believes that the relation existing between chemi- 
cal action and the conditions under which it occurs is discovera- 
ble not only in the breaking down (degradation) of rocks, but also 
in their construction. He believes that the intimate gradations 
in composition and structure that are known to exist between the 
types of eruptive rocks are due to the action of chemical laws 
under changing but definite conditions — conditions that are de- 
termined largely by the pcsiiion of the magmas from which the 
rocks are derived. If this be true, petrographers have at last a 
thread to which they can tie the results of their investigations : 
they have offered them a conception as to the cause of the ex- 
istence of eruptive rock-types, whose discussion pro and con will 
compel them to study not simply rock-specimens, but rather 
rock-masses, in the attempt to learn just what relations exist 
between their various parts, with respect to composition and 
structure, and to discover the conditions under which these parts 
were formed. In other words, petrography^ as the result of this 
discussion, will become petrology, just as '' natural history '' has 
become '* biology." 

1 J. P. IddlDgs, The Origin of Igneous Rocks, Bull. Phlloe. Soc., WathlDg- 
toD, vol xil, 1892, p. 89. 
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It is not the theory of a science which ur^es the progresft of that 
science, but it is the attempt to discover whether or not the sug- 
gested theory will explain the facts of the science, that leads to 
the latter's rapid development. The suggestion of the atomic 
theory demanded its discussion, and it was this discussion that 
advanced chemistry to the position it now occupies among the 
exact sciences. The theory of evolution did not by any means 
explain away the difficulty of accounting for the existence of 
many species of living things, but it was the attempt to discover 
whether the theory is founded on a secure basis or not, that has 
led to the wonderful progress of biology within the past quarter 
of a century. So the mere sugi^estion of Mr. Iddings's theory as 
to the origin of eruptive rocks, because of its comprehensiveness, 
is bound to lead to discussion that will in the end give us a con- 
ception of the cause of the almost infinite variety among these 
bodies more simple than any other conception that has thu<4 far 
been held. 

Mr. Iddings was highly favored in the beginning * of bis studies 
by the opportunity afforded him of comparing the deep-seated 
portions of a series of rocks with their surface equivalents. Elec- 
tric Peak and Sepulchre Mountain, in the Yellowstone National 
Park, are separated from each other by a great fault, in conse- 
quence of which the intrusive stock and its apophyses of Electric 
Peak are brought to the same horizon with the dykes and surface- 
flows of Sepulchre Mountain. 

Upon com parins; the Electric Peak intrusives with the Sepul- 
chre Mountain effusives, it was foimd that, although each group 
comprehends a complex series of rock-types, the two groups have, 
on the whole, a striking similarity in composition. Certain 
characteristic minerals found in the intrusives are also common 
in the effusives. Moreover, the transition between the members 
of each series is so very gradual that it is impossible to draw any 
sharp line between the different types. These facts indicate the 
existence of a close relationship between the typical intrusives of 
Electric Peak and the typical effusives of Sepulchre Mountain, 
and a unity of origin for the members of each series, with a 
gradual change in the conditions under which the different mem- 
bers were formed. Though the individual members of the effusives 
differ markedly in structure from the memberR of the intrusive 
group, the two groups are regarded as having resulted from the 
cooling of what was originally one mass of magma, but which, 
in consequence of a differentiation of its parts, became separated 
into various magmas differing in composition. The differentiated 
magmas, upon their extrusion from the depths, consolidated as 
widely differing rocks, either of the intrusive type, or of the 
effusive type, according as the magmas cooled beneath the sur- 
face or upon it. 

Examination of other regions of eruptive rocks reveals the same 
relationship existing between the various rock- types occurring in 
them. There is a more or less striking similarity in some re- 
spects between all types occurring within a region covered by 
rocks extruded from a single centre, and a marked difference be- 
tween these and the series of rocks of other regions. Thus the 
rocks of a single eruptive centre are more closely related to each 
other than to similar mineralogical aggregates originating at a 
different centre, or, as Mr. Iddings expresses it, the rocks of a 
single centre are consanguinous. 

No matter how different in mineralogical composition and in 
structure, all the products of a given centre — consanguinous 
products — should be grouped together in a classification of rocks, 
rather than rocks of similar mineralogical composition and 
similar structure from widely separated regions of volcanic ac- 
tivity. The differences in structure and mineralogical composi- 
tion of consanguinous rocks are the result of the differentiation 
of the magma from which they were derived, together with dif- 
ferences in the conditions under which the differentiated parts of 
this magma were cooled. Their chemical peculiarities are the 
direct result of the chemical nature of the homogeneous magma 
before its differentiation into parts. If this notion is correct, the 
succession of products originating during the course of a volcanic 
extrusion should be "from a rock of average composition through 

* The Bruptlve Bocks of Electric Peak and Sepulchre Mountain, Tellow- 
etone National Park. Uth Ann. Rep. Director U. 8. Qeol. Surrey, p. 509. 



siliceous and more siliceous ones to rocks^extremely low in silica 
and others extremely high in silica, that is, the series commences 
with a mean and ends with extremes." 

It will be the endeavor to discover whether this law of sacces- 
sion expresses the facts in the case or not, that will advance the 
science of petrography to that of petrology. If Mr. Innings's law 
of succession is found to hold, the future classification of rocks 
will be based upon the principle of consanguinity; there will be 
grouped in the same great division types of different mineralogical 
composition and of different structure, while the different great 
divisions will be based primarily upon chemical considerations. 
What these chemical considerations are to be it is diflScult at 
present to foresee. 

Whatever may be the future classification of rocks, however, 
it is quite certain that petrographers are in the main right in 
distinguishing between rocks of different structures and different 
mineralogical composition by different names. There is a fash- 
ionable tendency apparent among English and American petrog* 
raphers to decry the habit of naming these slight differences, not 
because the number of rock-types in nature is in reality small, 
but simply because the terminology of petrography by the addi- 
tion of these names becomes large — as if we could increase the 
simplicity of the science by refusing names to the objects of whose 
study it consists. The same tendency has been observed also in 
the history of chemistry. Some inorganic chemists have objected 
seriously to the introduction of the many new terms into organic 
chemistry, and yet nothing has done more to advance this par- 
ticular phase of the science than its system of nomenclature. It 
is easily understood why geologists should object to the increase 
in rock names, since this increase necessitates a greater amount 
of labor upon their part in becoming acquainted with the terms. 
But why petrographers should object to a more accurate designa- 
tion of the objects of their study is not understandable. It would 
seem to the writer that for petrographical purposes every rock- 
type that differs in some one essential feature from all other 
rock- types should receive a distinctive name, in order that its 
differences might be emphasized. If all the types with major 
characteristics in common should be grouped under the same 
name, we should lose sight entirely of their minor characteristics 
that may be exceedingly important as throwing light on the rela- 
tion of composition and structure to the conditions under which 
the rocks were formed. Again, it is much more convenient lo 
speak of a keratophyre than of a <' granophyric granite differing 
from ordinary granophyre in the possession of anorthoclase instead 
of orthoclase." This difference between keratophyre and grano- 
phyre, though of insignificant importance from the point of view 
of the geologist, ought to be of considerable importance to the 
specialist in rocks. It may express simply a difference in the 
original constitution of the magma from which the rock was 
formed, or it may be the expression of peculiar conditions under 
which solidification took place. In either case the difference is of 
importance and should be emphasized. 

It would appear that the diflSculty to the geologist of acquaint- 
ing himself wjth the complete terminology of petrography might 
be avoided by grouping rocks in accordance with their chemical 
composition and structural simitori^ies, and by dividing the groups 
according to the differences prevailing among their members. 
Gk^ologists need take account merely of the great groups, while 
petrographers would require to become acquainted with their sub- 
divisions. 

In denying the necessity of expressing in their names the com- 
paratively slight differences noted between many rocks, it will 
not do to say that petrography is simply a branch of geology and 
that there is no room for the study apart from geology. The 
methods of petrography are entirely different from those of geol- 
ogy ; in many cases they are as different from those of the last- 
named science as are those of paleontology. Petrography is the 
special science dealing with some of the materials of geology* 
Unless it is recognized as distinct from geology it will never be- 
come of the importance that it will otherwise assume, and cannot 
aid geology as it should do. If it be regarded as something 
worthy of study for its own sake, then it is necessary to label the 
objects of its study so that they may be )iandled convenicmtly, 
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and it is advisable to express as much in the labels as may suffice 
for a pretty complete kuowledge of the objects labeled. If this 
notion is a correct one, let us welcome the designation of differ- 
tncn in rocks by their oames, and not seek to lose sight of these 
differences in contemplating simply likenesses. On the other 
haod, it is well to exercise care in the selection of types to be 
named, so as to avoid as far as possible the lumbering of the ter- 
minology with needless expressions. Discrimination must, of 
course, be exercised in the naming of types, and experience must 
decide as to the value of any proposed name. The writer would 
prefer that the varietal names should be based upon mineralogi- 
cal composition, and that adjectives should express the structural 
differences, where the structure of the variety departs from the 
characteristic btructure of the group. 



CLOUD CLASSIFICATION. 



BT OAPT. DAVID WILSON-BABKBB, B N., H.M.B. " WORCBSTKB, * * ENG- 
LAND. 

For some years meteorologists have been in doubt as to the no- 
menclature of clouds, greatly to the retardment of this important 
and practical branch of the science. The nomenclature of Luke 
Howard answered very well for a time, but with our advanced 
knowledge it scarcely answers at all. It is not simple enough for 
beginnerft. nor elaborate enough for those well advanced. Many 
of the systems proposed lately are simply modifications of this 
old nomenclature, and retain its faults. Unfortunately, in cloud 
classification we are met with many difficulties at the outset, we 
cannot collect and label clouds in a cabinet for reference, but here 
photography may aid us much. From personal experience it has 
been found quite possible tu portray even the most delicate and 
fleecy clouds with sufficient accuracy to leave no doubt as to their 
type. It is proposed in this article to lay before the readers of 
Science a simple scheme of cloud nomenclature suitable for be- 
ginners and those unable to derote much time to the Etudy. On 
this simple scheme can be founded a more elaborate system for 
skilled nephologists. 

It will soon strike any one who notices weather phenomena ever 
so casually, that clouds have a tendency to assume one of two 
well-known forms or shapes, either a heapy or globular form, or 
that of thin sheets or layers. Clouds in the first form are known 
as cumulus (cumulus, a heap) clouds. In the second as stratus 
(stratUB, a layer) clouds. Once it is clearly understood that all 
clouds be divided into tbe^e two types as a starting-point, and 
belong to one or other of these types, the question of a minute 
8ub-di vision becomes, comparatively speaking, easy. 

It may be well to give here a cloud definition. A daud is vapory 
which has ascended or descended in the atmosphere from a position 
having a temperature or density greater than the portion of the 
atmosphere it ascends or descends to, which is then unable to retain 
it in its invisible form. According to the physical state of the jK)- 
sition it is attracted to, so will he the form it will assume on he- 
earning condensed. It will be seen from this that the shape of a 
cloud is more or less determined by its physical surroundingH, 
and consequently it affords a valuable index, not only to the state 
of the immediately surrounding atmosphere, but also to the 
weather we may expect, and this frequently some time before any 
instrumental warnings are indicated. 

Cumulus is essentially the cloud of the lower atmosphere, as, 
although it sometimes tops to great altitudes, yet its formation 
commences at a, comparatively speaking, low level. Cumulus 
clouds assume varied and fantastic shapes, and vary very often 
from clouds of enormous extent to small nubecules, still there is 
in them a distinct and marked similarity, which must be easily 
recognized. There are three forms of cumulus clouds from which 
rain falls, viz.: 1. Bold, massive cumulus with feathery tops, 
which appear to be composed of ice crystals, and are like the high 
variety of stratus known as cirrus; 2. bold, massive cumulus 
with all clearly defined borders, only seen in the tropics; 8. fleecy, 
ill-defined cumulus. The first may be accompanied by either 
enow, hail, or rain, with a decided increase of wind, and, in fact, 



is a squall, which often gives warning hours before it reaches the 
observer. In the second is heavy rain with little increase of wind- 
force, and at sea is the kind of cloud which sometimes accompanies 
waterspouts ; and the last has only drizzling rain and no increase 
in wind -force. 

Stratus is formed in all layers of the atmosphere. On the 
ground it is fog, in the lower atmosphere as covering the sky often- 
times for days in anticyclone areas; in the middle layers in broken- 
up or more or less circular patches constantly, though erroneously, 
called cirro-cumulus or cumulo-cirms, and in the highest layers 
as the welt-known cirrus or curl-cloud. It is the cloud of the 
finest settled weather, and also of the front of cyclonic disturb- 
ances, but there can be no mistaking these two conditions. In 
the former case, it forms a pall over the whole sky, perhaps 
broken here and there by a rift, through which a blue sky, quite 
free from other clouds, may be seen, and appearing in all> direc- 
tions in lines parallel to the horizon. The first sign of any change 
is preceded by the disappearance of this cloud, and the formation 
of fine threads of cirrus over the sky ; these threads gradually 
grow closer and closer together until the sun or moon shines 
through surroimded by a halo. Ajb the cloud gets thicker (seems 
to grow in the air) this too disappears, rain begins to fall, and a 
cydonio disturbance is well under way. In the first case the 
stratus was in the form of a cloud of great superficial extent and 
small depth, in the second it has great depth and uniformity of 
texture. 

Cloud observing is a difficult branch of meteorology* yet no 
great advances can be made in the physics of the atmosphere 
until we have a better knowledge of its movements, and this arti- 
cle is written in the hope that those interested in the subject may 
not be appalled by the apparently hopeless cx>ndition of cloud 
nomenclature. For if we could have a series of observations 
taken carefully on even this simple basis, they would t>e of more 
value than the majority of observations taken now ; and this 
especially applies to observations at sea, as it is to the sea we 
must look for the most valuable meteorological observations. 
Personal experience has shown that observers, while finding it 
comparatively easy to distinguish between cumuliform clouds and 
stratiform clouds and the different altitudes at which they fioat, 
yet often make great mistakes when they have to deal with the 
subdivisions as they are at present determined. 



NOTES AND NEWS. 



FrvB lectures on anthropology are to be given on Monday after- 
noons by Daniel G. Brinton, M.D., LL.D., at the Philadelphia 
Academy of Natural Sciences, admission free. Tickets can be 
obtained at the Academy from Dr. E. J. Nolan, secretary. Feb. 
18, The Bonds of Social Life ; Feb. 20, The Growth of the Arts ; 
Feb. 27, The Progress of Religions ; Mar. 6, Language and Litera- 
ture ; Mar. 18, Folk-Lore, or the Past in the Present. 

— The Royal Academy of Sciences of Turin announces that 
the ninth Bressa Prize, consisting of 10.416 francs, will be 
awarded to any scientific author or discoverer who, during the 
years 1801-94, shall, in the judgment of the Academy, have made 
the most important or useful discovery or published the most 
valuable work on physical and experimental science, natural 
history, mathematics, chemistry, physiology, and pathology, as 
well as geology, history, geography, and statistics. 

— From the American Book Company we have received the 
four latest volumes of their English Classics for Schools. They 
are: **lvanhoe," by Sir Walter Scott (484 pages, 50 cents); 
** Julius CsBsar,^' by Shakespeare (114 pages, 20 cents); '*Ten Se- 
lections from the Sketch-Book,'* from Washington Irving (149 
pages, 20 cents); and *'The Sbr Roger de Cover ley Papers." from 
the Spectator^ by Addison, Steele, and Budgell (148 pages, 20 
cents). The first-named volume is provided with a serviceable 
glossary, and all are well printed, on good paper, and are neatly 
bound. 
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THE MIOCENE GROUP OF ALABAMA.' 

BT LAWBIENOB C. JOHNSON. 

FiYBor six years a^o it was doubtful if the Gulf States bad any 
well-defined Miocene. The brilliant discoveries of Mr. D. W. 
Langdon,ac Chattahoocbee and at Alum Bluff od the Apalacbicola, 
set that question at rest for Florida; still there was general doubt 
of any extension of the same into Alabama. 

Dr. Eug. W. Hilgard had defined and located the Grand-Gulf 
Group in Mississippi, and conjectured it might be Miocene. But 
he was not perfectly satisfied, and for want of fossils no paleon- 
tologist would UDdertake a decision. This also it would have 
been bold a few years ago to say had any continuation into Ala- 
bama. 

Whilst at work for the U. S. Geol. Survey (1889), the GrMud 
Gulf was explored, to a considerable extent in Louisiana, Miss- 
issippi, and Alabama. 

Dr. HiUard, for Mississippi, divided it lithologically into two 
phases : the first well seen at Grand Gulf, in which quartzites 
prevail ; the second, most abundant, has the peculiar, character- 
istic silicious clay-stones, found in such masses nowhere outside 
of this group. 

It was the fortune of the writer to observe two oiher phasps in 
Mississippi : 

(1) The quartzitic phase — being only a phase of the next — 
ri>ughly estimated, extends from the north-west corner of the 
formation on Big Black River, to a curved line drawn across 
from Rnlney to Pelahatchie. It is most largely developed on 
Bayou Pierre aud Cole*s Greek. For convenience it may be called 
the "Bayou Pierre Phase." 

(2) The second, having very irregular boundaries, may have its 
southern line drawn from Tunica, in Louisiana, by Co umbia. 
Miss., by the mouth of Okatoma Cr^ek, by the Falls on Leaf 
River near Estabuchie, passing to the southward of EllisviPe and 
crossing Chickasawhay River between Winchester and Waynes- 
boro. For convenience this division will t>e called the Fort 
Adams, or the EHIisville phase. 

(8) More remote from the Great River, and southing farther, 
the less silicious the formation becomes, at Hattie^burg, and 
on that part of Leaf River from Okatoma to Rogers* Creek, and 
on Chickasawhay above Leakesville, a third phase is exhibited, 
abounding in phytogene remains — almost lignitic. This is the 
Hattiesbnrg phase or formation. 

(4) A fourth manifests itself below Leakesville on the Chicka- 
sawhay, on the Lower Leaf River and Pascagoula — being clays 
of a more tenaceous quality — at>ounding in specks and nodules 
of calcareous material, and in a tew places holding shells of mol- 
lusks. One locality of the last, where first discovered, is the 

> Recent investigations made by Lawrence C. Jotmson, for the Geological 
Survey of Alabama, published In advanoe of the (General Report, by permis- 
sion of Dr. Bug. A. Smith, the Director. 



Shell Landing below Roberts' Bluff, four miles south-west of 
Vernal postoffice. This is the Pascagoula phase or formation. 

The last three extend into Alabama, though the fourth lies 
so deep under the great ridge of sands of Mobile County that no 
overland outcrop has yet been discovered. In the deep boring av 
Mobile it was reached at about 6jOO feet. The shells of the boring- 
have been pronounced by Dr. Dall identical with those of Pasca- 
goula, and a list of them furnished by him in this joumaU Sept. 16,, 
1892. 

The second and third phases have been traced across Alabama. 
The second is finely developed at Healing Springs, in the Dorthero 
part of Washington County. Briar Creek is about the boundary 
between it and the Eocene, and southward of that it is frequently 
exposed by the washing away of the surface sands, as far as the 
head-waters of Billx) Creek. 

The southern part of Washington is underlaid by the Hatties- 
burg — the third phase. Many of the shallow ponds and cold 
clay fiats are to be accounted for by this fact; and so are the 
ridges of better soil. Lignitic spots, coming to the surface where 
drainage is suflScient, have weathered into limited areas of better 
soil. Such a spot is on the southern branches of Basset Creek, od 
the St. Stephens and State Line road. 

Baldwin and Escambia counties afford a continuation of these 
parallel lines of silicious clay -stones, of ponds, and of cold clay 
flats —not without places of better soil. This is the true origiD 
of the well-known strip of red lands on the high ridges northward 
of Williams and Canoe stations — up West Escambia. 

Finally, in the vicinity of Brewton, Burnt Corn, Murder Creek,, 
and Conecuh River, expose sufficient of these three older phasea 
of the Grand Gulf as to leave no doubt with regard to the horison 
to which it properly belongs. 

Chalk Hill, at N. B. Dixon's (Sec. 1, T. 2, N. of R., 13 E). is a 
repetition of Chalk Hill at Healing Springs, while the hills near 
Castleberry on Murder Creek (Sec. I. T. 2, N. of R., 10 EL), and 
the exposures on Conecuh at Silas Bluff (Sec. 6 and 7, T. 1, N. R.^ 
\i E ), at Coal Bluff (Sec. 7, T. 1, N. R., 11 E,). and at 
Roberts, Silas Creek (Sec. 5, T. 1, R. 12 E.) display the 
Hattiesbnrg phytogene phase as fairly as Augusta on Leaf 
River, — with the addition of molluscan fossils not found Id 
Mississippi. These are only in casts, true : because the clay- 
sandy material, without lime, was too porous to retain calcareotis 
shells. 

Of the precise type and horisson of these fossils ^fe are not left 
in doubt ; but to marshal our testimony on the subject, it will be 
necessary to step across the line, and to bring forward by con- 
tinuity the Miocene Marls of Florida, to wed these Grand -Gulf 
clavs of Escambia. 

II. Wakulla Springs, in the county of the san>e name, has a 
peculiar lime^^tone, which is found from St. Mark's Bay into 
Georgia. Generally fossils are few. The great coreU Asircea 
Floridana or helea, and Orbitolites Floridana, ever present in 
these warm sea- formations, are among thenr. In the deep exca- 
vation at Weelaunee. Jefferson County, and the Bloxham weU 
near Tallahassee, fossils are mare numerous and <^ greater 
variety. 

On the Chattahoochee River, at Rock Island, between Port 
Jackson and the mouth of Flint River, the Wakulla rocks again 
manifest themselves, and upon the Eocene Vicksburg limestones 
of Jackson County. Below the mouth of Flint, at the village 
Chattahoochee, anl form ins the left bank of the Apalachicola 
to Aspalaga landing — ten miles -- is another phase of the older 
Miocene. 

On Chipola River, at and above Chipola postoffice. is another^ 
phase of the older Miocene — the Chipola beds. These lie in and 
upon the Chattahoochee more silicious form, in which the fossils 
are very obscure. In the more calcareous ferruginous deposits of 
Chipola, Farley Creek, and Ten-mile Creek, they are the best 
preserved in the world. Even the Orbitolites are perfect, instead 
of a mere impression. Neither of these formations can be said . 
to cross the Choctaw hatchee River, westward. The obscurely 
fossiliferous sandy rocks of Econfina, and at Douglas Ferry on 
the Choctawhatchee, may be assigned to the Chattahoochee.. 
But west of that great river the territory which should be occu- 
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pied by the older Miocene, is asarped bj a lonff synclinal valley, 
which is overwhelmed by deep saods. Upon the maps this syn- 
cline is easily followed by Sandy Creek and the upper waters of 
Shoal River. Prom the bend of the latter the syncline crosses to 
the Yellow River and takes the whole valley of Black* water north 
of Otaheite. 

The fi^reat roll, or anticline, forming the southern and western 
limits of this syncline, may be easily followed westward from 
Alum Blufif, by Abes Spring — crossing Choctaw hatchee at Knox 
Hill — and forms the hi;ch ridi^e upon which Defuniak is located. 
It is cut through by Shoal River at the high hills or bluffs between 
the Wise Bridge and Christmas Bluff, and by Yellow River at 
Hickman Bluff, above the railroad, and subsiding below the same 
sjuthward to Daw's Bluff and northward to Oak Grove, whence 
fifteen or twenty miles of the river is in the trough of the syn- 
cline, the very region where the older Miocene should be founds 
if continued west of EconBna River. 

Walton County. West Florida, is traversed by some consider- 
able streams, which have removed in places the superOcial 
Orange Sands, and cut deep into fossiliferous beds, on Yellow 
River, Shoal River (lower part), Alaqua, and Blairs Creek or 
Euchee. 

Christmas Bluff — an almost inaccessible locality in the vicinity 
of Taylor's Mill, to the north of Mos«y Head, is perhaps the best 
for the amount nf the exposure — there being sixty feet from the 
water to the Orange Sand of the ridge above — twen»y feet of 
the top being calcareous and full of the finest shells. The lower 
forty feet of the bluff seem to be without fossils, at least nbne 
were discovered at the brief visit of 1889. The compact sands of 
this lower part of the bluff strongly resembled those at the base of 
Silas Bluff on Conecuh River, and still more the sands at the head 
of Ten-mile Creek, and on Econflna in Calhoun County, Fla. In 
the la-^t, however, were impressions of fossils, which connected it 
with the Chattahoochee Formation. 

At no one of the many localities exposiufr fossils could all the 
phases of these formations be seen. Alum Bluff comes the nearest 
to this requirement: yet it is best to study them wher§ more 
widely parted and where each may have scope for a grander dis 
play. 

Such typical localities may be found on the two neigh^toring 
creeks, Alaqua and Euchee, south of and very near to Defuniak 
Springs. 

The phase seen near.Euchee Ana consists of a sandy ferruginous 
clay, calcareous in spots, having innumerable shells and casts of 
the small Mactra congesta, mixed with or finished off at the top 
with a good deal of bilicified wood and lignitic matter. Ths is 
Che counterpart of the topmost layers at Alum Bluff and of the 
lowest bluff at Abes Spring on Chipola. 

The Alaqua phase, on the other hand, has the larger shells — 
Conch$ Cardiuma, Areas P^ctunculuB, etc., in good variety, ard 
a floe state of preservation. This is the formation of the upper 
bluffs at Abes Spring. In fact, Chipola River affords the finest 
opportunity for the study of all the phases of the Miocene with 
exception perhaps of the Wakulla rocks. There is at the Abe 
Spring lowest bluff more than 100 feet longitudinally of the 
Euchee phase. at>ove that more than a mile of the Alaqua phase, 
culminating in a 60* foot bluff at the Darling Slide, and anove 
that for eight miles are the Red Ortholax beds, and Kcav allied 
calcareous sands up to »*Look and Trimble" shoals of the more 
indurated Chattahoochee form. 

The Alaqua pha-^e the writer learned from Mr. N. H. Darton , 
whom be met in Florida soon after the discovery, to regard as 
equivalent to his Chei^apeake. The more complete studies of Dr. 
W. H. Dall, it appears, led him later to (he same conclusion. 

The younger Miocene, of the Alaqua ty^ie at least, is perfectly 
and largely developed on the bluffs of Yellow River, from the 
Alabama line to Milligen in Florida, the most northern of these 
beds being the low shell landing at Oak Qrove, six miles south of 
the line 

Twenty miles north-west of Oak Grove, and across the de«*p 
sands of the synclinal valley of Black Water, the great anticlinal 
roll reaches Conecuh River. At Roberts, on t^e bead of Silas 
Creek, the bluff washed out by the waste-way of the null is filled 



with oa^ts of the same Alaqua fossils. The clay and wood and 
lignitic matter of the upper part of this wash-out bluff seem iden- 
tical with Coal Bluff, six miles to the south-west. No fossils ate 
found at the Silas Bluff, though so near; and there is no reason 
to doubt that the lower strata of Silas are identical with the out- 
crop at Dixon's Chalk Hill, six miles further north, and 100 feet 
higher hypsometrically, — that is the same as the older underlying 
Qrand Gulf quartzitic clays and rocks,— neither should it be 
doubted that these are equivalent to the calcareous clays of the 
Chattahoochee formation — in time. That these in p'-ecise mode 
and form did not pass this far west i« in perfect harmony and 
accord with the geological hi:itory of the region. 

Ill In time of the older Miocene, all of Florida above water 
was an archipelago of small Eocene islands, located where now 
are the counties Suwanee, Fayette, Columbia, Alachua, Levy, 
Marion, Hernando, Citeus, Pasco, and Sumter, — or rather parts 
of them, — and there were probably a comparatively deep strait 
and stroufir current between them and the Eocene rocks of the 
same age in Georgia. Dr. Dall has shown by the fossils that this 
c^iannel of the older Miocene period was a warm-water sea. 

In this warm- water channel was laid the Wakulla rocks of the 
county of that name, of Jefferson, of Leon, and of Jackson, 
underlying the Chatt-ahoochee beds. 

Now observe upon a map how the Elocene of Jackson and 
Holmes extends southward to Orange Hill in Washington 
County, which rises boldly above the waters of the low country 
a height of some 200 feet. In Miocene time this must have been 
a notable promontorv, jutting out into the shallow seas. It is 
not probable that the warm currents of the great bight of 
Georgia, either at ebb or flow, had much force to the westward 
of Orange Cape, and the cold waters of the Mississippi embay - 
ment. as reasoned by the same authority, reinforced by the 
rivers of Alabama, creeping along through estuaries, were very 
unfavorable to molluscan life. For which reasons, when by 
position and continuity, the rocks of Wakulla and of Chattahoo- 
chee shall have been traced westward of Orange Hill, it is not to 
be expected the fossils of Weelaumee and of the Red-beds will be 
found therein. 

Th*»re remain now only two other formations, not collated and 
accounted for — the Pascagoula clays and the Euchee phase of 
the ytuinger Miocene. 

So far as known, the Euchee stops abruptly at Daws Bluff 
below Milligen. This part of Santa Rosa County is d»*pres8ed, 
wlietht^r bv subsidence or by denudation does not as >pt appear. 
Bv position it might be assumed that the Euchee is to the east 
the equivalents of the Pascagoula of the west. But the fossils 
are not the same; neither is a probable that the circumstances 
of genesis were the same in both. Proximity to the Great River 
rendered the laying down of every phase of the Grand Gulf 
unique on this continent. 

Both the Pascagoula and the Euchee were estuary so far as 
they asree, and it is possible the small Madras to the east were 
the representatives of the still less marine Guathodons of the 
west. It is said the living Guathodon cyrenoides of our coast is 
not ai present found east of Mobile Bay, but the writer has found 
the n in Kiteheu- middens on Uhoctawhatchee Bay, in the waters 
of which they and the oysteis are now both said to be wanting. 
If n^t exactly equivalent, both these stand in the seveial regions 
to which they belong as the youngest known formations of this 
Miocene group. 

THE SCIENTIFIC ASPECT OF THE UNIVERSITY SETTLE- 
MENT MOVEMENT. 

BT rBXDBBIO A. C. PERBTNX, D.SC., BOSTON, MASS. 

Of the social work in our great cities by philanthropists and 
church rnen, there is undoubtedly a considerable proportion unfor- 
tunately carried on in such a casual manner as to afford only 
pain to one trained in habits of scientific investigation and scien- 
tific caution in action. Many charitably-aimed movements have 
been proven to be the greatest practical failures and, in spite of 
the hitch- minded intentions of their progenitors, stand ccn- 



Digitized by 



Lroogle 



92 



SCIENCE. 



[Vol. XXI. No. 524 



demaed at that highest of courts which demandd fruits for judg 
meot. 

It must, therefore, be a relief to the minds of those haring a 
knowledge of the need for social effort and at the same time a 
conception of the value of true scientific methods in such effort 
to know that there is at present being developed a movement 
having for its principle aim the general solution of (he problems 
attacked in the light of a scientific study of the conditions and the 
elements aotually involved in the various problems as presented 
in the lives of our municipal communities. 

This movement to which we refer, the University Settlement 
effort, came originally from Oxford and was the ptactical sug- 
gestion of Arnold Toynbee, for whom the great settlement of 
London has been named and from whom came the inspiration of 
the workers in this and other countries. 

To solve the problem of heat and light or electricity while 
being shut out from a possible knowledge of the facts involved or 
a possibility of experimenting with those forces we would to-day 
consider to be the height of intf'llectual absurdity and worthy 
only of the a priori philosophers of the Middle Ages, whoee opin- 
ions are of value only as curiosities. 

Or once having exactly ascertained the existence and the laws 
of physical phenomena and not to attempt to make use of our 
knowledge for the practical advancement of life upon the globe 
and for progress in the arts we are bound to regard as lack of 
enterprise and the spirit of ultimate scientific progress. 

But in the so called ** Social Sciences '* and their application we 
are only gradually adopting the inductive method for gaining 
knowledge and have been devoting more time to the attempted 
ultimate solution of fundamental problems on insufficient pre- 
mises than to the practical application of such knowledge as we 
have already gained and the actual face to face study of the con- 
ditions for the discovery of future data. 

With the sense of this lack of scientific method in the study of 
our social questions and the feeling of urgency in the necessity 
for the application of such truths as we have already obtained, 
the men and women of the University Settlements have es- 
tablished, in several of our great cities, houses, to be centres for 
work, set down in the midst of the conditions which are to be 
investigated and acted upon. 

While many of the people who have taken up this work are 
undoubtedly so directed from their affiliation with the Church 
and its efforts for regeneration, the methods used are essentially 
foreign to what has been known as ** Church work," and their 
aim is very far from being along the lines of attacking the prob- 
lems which are purely physical from the spiritual standpoint. 
But striking out along the grand lines of the early development 
of altruism from egoism though the fellow feeling for those with 
whom we are in personal contact, they have adopted the idea of the 
self-help of a neighborhood as their governing principle. With 
thit* moving principle in view the University Settlement move- 
ment is easily understood. 

Primarily it is, by bringing to the view of what has been called 
the '* submerged tenth " the lives of those successful in the battle 
for contentment in life through higher ideals and greater educa- 
tioa, to create a feeling of dissatisfaction with surround mgs not 
typifying: those ideals and to open to their minds the possibility 
of progress through advancement in knowledge and the attitude 
of mind which is not content with the creature means of exist- 
ence, and, as neighbors, to help all such as have already gained a 
desire to b«>come more worthy citizens, men and women. As a 
means for such influence the work of the settlement in visiting, 
clubs, classes, and all kindly actions is instituted. 

For those beyond the possibility of these influence, and even 
beyond the effect of any efforts made for social regeneration, the 
situation in the midst of such classes offers a possibility for the 
study of the conditions and the internal life and movement of the 
subjects to be acted upon. Studies have begun in the collection of 
facts and phenomena which gradually but only gradually develop 
the laws of social dynamics and social statics which have been 
so often approached from the theoretical but so seldom from the 
standpoint of induction and experiment. 

As the facts are discovered and these laws developed the per- 



sonal relations of the workers in such fields must yield to their 
minds the true methods of attacking and solving the problems 
which perhaps only flrst in these studies have been presented and 
enable them to point out to individual workers as well as to 
municipalities the directions of sure progress 

Not by any means the least productive effort of the settlement 
is this uniflcation of the direction of the efforts which various 
social workers have been making towards a greater advance in 
economic progress and the bringing of the various classes of the 
community into harmony with each other. 

There is no one that will doubt that a common humanity actu- 
ates us all, but it is at the same time impossible to say that there 
is a comprehension of this fact in the minds of the individuals 
belonging to the several classes. 

While our origin and essential characteristics may be identical, 
it is nevertheless true that the variations in the external condi- 
tions have so far led us to apparent hostility that the fact that 
there is a common point of interest has t>ecome almost com- 
pletely extingubhed. 

Here lies the dangerous element in the growing movement 
towards the usurpation of the rights of the individual by the 
community, for on both sides there always remains a fear of op- 
pression and of usurpation of power by the other. To counteract 
such a dangerous principle, in either its idea or its application, it 
has become more and more necessary that our heterogeneous 
communities should come to a knowledge of their essentially 
homogeneous character, a knowledge which must rest upon firmer 
foundations than the mere intellectual conception of a truth and 
be guarded in a trust across the social barriers, only to l>e gained 
by a more intimate knowledge of each other's characteristics as 
well as each others conditions of life. 

By the studies we are describing the knowledge necesf ary is 
gradually being obtained, and the trust accorded by both sides to 
these students renders possible an actual contact from one side 
to the other and brings about a trust in the hearts and charac- 
teristics of men separated by the wide gulfs of circuoistance. 
Studies such as these are developing, too. the manner of education 
needed for the most rapid advancement of the community, set- 
tling many disputed questions of the bearings on the lives of the 
people of manual training, day -nurseries, model tenements, boys^ 
clubs, and other similar efforts which have been made from above 
downward, based on theories founded too often on insufficient 
knowledge of the facts involved and carried along with too little 
regard for the actual results attained. 

We may. in consequence, expect from this movement a fruit of 
knowledge gained of t>ocial conditions and the results of socio- 
logical experiments which, while being of the character of the 
ascertainment of scientific facts obtained through a scientific 
method of investigation, yet carries with it practical results in 
the advancement of the life of the community toward a more 
rational fitness to the environment and a healthy improvement in 
the material conditions and culture of great masses of the com- 
munity. 

A NEW VISUAL ILLUSION. 

BT BDMUNO C. 8ANF0BD, CLARK UNIVKBBITT, WOROESTKR, MASS. 

The follo^ving illusion is, so far as I know, new and seems of 
sufficient interest to put on record. A short- pointed star of white 
card-board, or even a square, is placed on the spindle of a rotation 
color-mixer and set in rapid rotatiofk. The resulting appearance 
is a white central circle surrounded by a transparent ring — most 
transparent at the outer edge, least transparent toward the centre. 
If now a piece of black card-board of a length somewhat greater 
than the diameter of the star from point to point be brought he- 
hind it while in rotation, the advance of the edge of the card can 
be followed, not only behind the transparent ring, hut also behind 
the opaque central circle. It is most noticeable just within the 
circumference of the central circle, and is most marked when the 
bla6k card is kept in motion. When the card remains stationary, 
the illusion weakens; and for perfectly stationary objects, like 
the parts of the rotation apparatus itself, it fails altogether. The 
portion of the central circle, through which the card seems to be 



Digitized by 



Lroogle 



February 17, 1893.J 



SCIENCE. 



93 



seeD, is also appreciably darkened by its preseoce. When the 
star is black aod the card behind It white, the illusion is still 
present, though a brii^hteDing of the black takes the place of the 
darkening just mentioned. 

The rationale of the illusion is easy. The outer ring is really 
transparent, and the edge of the card is really seen through it. 
The transparency of the ring strongly suggests the transparency 
of the centre, a sugi^estion that we accept the more easily because 
the rapid rotation changes the appearance of the central portion 
somewhat from its familiar renting appearance. The apparent 
darkening of the portion of the central part overlying the black 
card is to be similarly explained. It is especially interesting, 
however, as being clearly a psychological illusion, an •* illusion 
of judgment,'* while the color illusions formerly so called are 
being shown to be physiological, and largely, if not entirely, due 
to the mutual influence of adjacent portions of the retina. 

A physiological explanation of this illusion seems hardly possi- 
ble ; and its psychical character is further attested by the ease 
with which it is corrected when the card remains stationary, and 
the unequal degree in which it seems to affect different observers. 



A SUGGESTION AS TO TOPOGRAPHIC MAPS. 

BT ARTHUR P. DAVIS, LOS ANOKLES, CALIFORNIA. 

Whilb the scientific and technical bodies of California and 
other States are agitating the question of topographic maps, edu- 
cating the public on the question, and endeavoring to secure 
State appropriations and Government cooperation for such sur- 
veys, it may not be amiss to suggest other sources that might be 
made to furnish valuable contributions toward the same end. I 
refer to the very extensive and costly surveys made by engineei*S' 
promoters, and companies to determine the necessary informa- 
tion for the construction of railroads, iriigation s> stems, etc. 

I have known cases where a large number of preliminary er 
trial lines have been run, the aggregate cost of which amounted 
to many times that of a good topographic map of the region 
under investigation, which would have shown all that the afore 
said surveys can show, and a great deal beside ; for it is always 
an open question, whether the line finally determined upon is in 
reality the best in all reppects, or whether some other, of the 
many untried possible routes might not be somewhat better or 
cheaper. All these possible routes would be shown by a good con- 
tour topographic map, and in addition thereto it would serve as a 
valuable piece of data for any future additions or alterations in 
the work. 

Another argument in favor of the contour map that ought to 
weigh Htrongly in its favor with the persons above referred to, is 
the philanthropic one, that such a map is a valuable and perma- 
nent contribution to science. A large percentage of the scientific 
discoveries that have contributed so prodigiously to the intellec- 
tual and material advancement of the human race, have been 
made by persons working without the incentive of financial gain, 
and it is safe to say that few of them would have been made, if 
that had been the only incentive followed. 

I do not believe that engineers and capitalists in charge would 
prove less public spirited than others if their attention were 
properly directed to this matter; and if geologists and others ac- 
tively interested would persistently present these facts to the 
proper persons, great Kood might result. The main point to be 
carried is the substitution of the plane table for the transit in 
making preliminary surveys. 

Without a systematic method of accurate field-sketching, which 
is the essential principle of the plane table, topographic mapping 
on any extended scale is impossible. Properly handled, with 
triangulations to check locations, and level bench-marks to check 
elevations, and with stadia to assist in sketching, plane table 
work may be entirely accurate within any scale adopted, and 
serve not only for preliminary information upon which to locate 
routes for canals, railroads, etc., but is a permanent record of 
comprehensive information to guide all future engineering opera- 
tions in the country included, so that ordinarily at least two or 
three times as much might be advantageously spent on the con- 



fitmction of contour maps as would be required for nmning pre- 
liminary lines, and still the company would profit by the substi- 
tution. If the labor expended upon the tremendous mass of 
material now on record in the great engineering offices through- 
out the west had been judiciously supplemented by field-sketching 
on the plane table, a very great addition would have been made 
to our top<^raphic knowledge, and I believe that such results 
could be brought about by well-directed efforts on the part of the 
proper persons. 
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Paendoaurors. 

Dr. EIatchs de.scripiion of *' Pseuloaurora Borealis " in your 
issue of Dec. 3, 1892, calls to mind a peculiar phenomenon which 
I once witnessed here, and which may have some bearing on 
pseudoaurorsB in general if not on the particular spHjies observed 
by Dr. Hatch. 

About three years ago, as I wa« reluming from the business 
part of the village of Plattsbur^h, -N. Y., my attention was taken 
by two long, white, brilliant, quivering streamers in the south- 
west, which at times seemed to shoot up and nearly reach the 
zenith. This was an unusual direction for such a display, and I 
at once turned toward the north to note its character there. 
Buildings pi>evented a good view, but I saw several streamers 
though none so brilliant as those in the south-west. Hastily 
taking the phenomenon for a true display of the aurora. I hur- 
ried home, only noting on my way that the streamers were 
brighter now in one direction, and now in another. It was not 
until I had called others out to witness the display, and remained 
quiet myself for a moment, that I discovered that one very bril- 
liant streamer seemed to be situated directly back of the known 
position of one of our arc lamps, and what was still more curious 
it refused to move from that suspicious position. This streamer 
varied remarkably in brightness, now being short and faint, and 
again long and brilliant. Along with these greater changes in 
intensity there were more rapid and lesser changes, and in addi- 
tion to these a constant shimmering of the light. There were 
also slow wave- movements of brighter portions which ran from 
below upward, or crossed the streamer from left to right. It 
was movements of this nature, so like the curtain movements of 
the true aurora, that led me for the moment to refer the phe- 
nomenon to the aurora itself, and the many beams, which some- 
times ran so high as to suggest a corona overhead, and which 
varied in relative intensity if one was moving about, only helped 
to confirm the error. Plattsburgh has had electric street-lamps 
for seven years or more, yet this one display stands practically 
alone by itself. The streamer which I studied most was over a 
lamp something more than a thousand feet away, and was viewed 
across some village lots with many buildings clustered around the 
position of the lamp. The lamp itself was thus hidden from 
view, though it huog over the centre of the street and could cast 
no high shadows save alone those of the top of the lamp and its 
wires. These, of course, helped to cut up the beam of light. I 
do not think that a dark arch was present, though I can conceive 
that one of Professor Hazen^s shadows might have been thrown 
by a group of trees or buildings in such a manner as to ptoduce 
one, had some convenient cloud been situated in the background. 
I attribute the phenomenon to the peculiar condition of the at- 
mosphere at the time. We were in a very light frost-fog and the 
vertical and lateral movements of brighter waves were probably 
due to denser portions of this frost-cloud, drifting along with the 
air-currents. The varying light of the arc lamps served to make 
these movements seem the more complex. I think it very proba- 
ble that color was in many places present, due to a halo encircling 
each lamp, although I do not recall having noticed it. From Dr. 
Hatch's description it would seem that the two phenomena are 
not the same, as when he retired from the lamp&^ the " aurora V 
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vanished, yet the phenomeoa I have described were spen from 
quite a distance, although if I moved about the Htreamers changed 
in relative brilliancy. I have many times thought of this appear- 
ance when I have looked over published reports of aurorsd from 
voluntary observers, and it may be well to show that all unusual 
night-lights are not aurorsB. 

From Dr. Hatch's proximity to the lamp, <* about the angle of 
60** to the burner*' (is this altitude, zenith distance, or an an^le 
measured from some street lines ?), it may be possible that his 
pbeuomenon has some relation to the halos which may be fre- 
quently seen around the arc lamps here. When near the lamps 
the halo is small and, under proper atmospheric conditions, very 
brightly colored; at a greater distance the halo is larger but the 
colors not so distinct. In either case if ^ou can witness the upper 
half of this halo as ij it were on the celestial sphere, you will have 
a large '' luminous arch " " consisting of pencils of light radiating 
upward from a dark arc, . . . the pencils constantly changing in 
length, and having. an apparent movement laterally " if the head 
is moved in the least while noting different portions of the arch. 
The ** coloration of the pencils ' will be also ** unmistakable." 
See Dr. Hatch's reply to Professor Hazen in Science fcr Jan. 20, 
1898. George H. Hudson. 

Vloe-Prlnolp&L State Normal and Traialng .''chool, Plattst>urgb, N. Y. 



Continuous Rain. 

A RBBiARKABLE phenomenon was observed in the town of 
AtheuR, Ohio, late in the fall, which has awakened wide interest, 
viz., continuous rain during a succession of clear, beautiful days. 
This was noticed extending for a considerable distance just below 
the cteH of a hill, and lasted through the day, from soon after sun- 
rise till about sunset. The drops of water were at no lin^e large, 
but they reached their maximum size about two or three o'clock 
in the afternoon. 

The suhject attracted the attention of professors in the Ohio 
University, and it was soon determined that the phenomenon 
must he due to the precipitation of vapor which had been carried 
through an old raihroad cut for several hundred yards. There had 
recently been completed and set in operation extensive brick- 
works, where three large ovens were continually in operation, and 
from which hot currents of air steadily shot upwards In the 
moulding of the bricks, water is luixed with clay, and an enor- 
mous amount of hot, watery vapor was pa<^sing into the air above 
the ovens, supplemented by large quantities from the stacks of a 
large 'dryer,'' which was kept at a high temperature. It ie esti- 
mated that in all fully forty-five tons of water were at this 8ea>on 
daily evaporated. 

The plant is situated in the vaUey of the Hockhocking River, 
close to a cut made many years ago for a projected railroad, and 
this cut leads directly to the rise of land where th«* observations 
were made. The observer at the University Weather Station re- 
ports that the prevailing wind was at this time in a direction such 
as would carry the hot air. laden with moisture, through this 
artificial passage. The air was, in all probability, carried partly 
up the hill and there dissipated along the side. About this time 
it must have come in contact with a cold current near the crest 
of the hill, and precipitation followed, causing this unusual rain- 
fall. The conclusion that the precipitation was due to iheee causes 
is strengthened by the fact that not until the manufacture of 
bricks at this place was begun was any such phenomenon observed, 
so far as Is known H E. Chapin. 

Ohio University, Oolambas, Olilo. 



Natural Selection at Fault. 
Ik the issue of Science for Jan. 20 there appears, nnder the 
above heading, an article from the pen of J. W. Slater. The 
conclusions there arrived at do not necessarily follow from the 
facts cited. That animals of the Felidas by tormenting and play- 
ing with their victims often lose their prey, which otherwise 
might have been devoured, is well known to every observer. The 
facts, however, that this is most frequently done by the younger 
animals, and generally at a time when they are not greatly in 
need of food, are overlooked. Besides, what seems to be the 



mo«t important consideration in the case, is that by means of this 
play that quickness and preciraon of motion so essential to success 
in procuring food are acquired, so that doubtless the gain In the 
end is much greater than the temporary loss occasioned by the 
accidental escape of a victim now and again. 

In reference to the cackling of the hen, it may be that this ani- 
mal has been so long domesticated that it is impossible to draw 
inferences with any dej^ree of ceHainty from its conduct in this 
respect. Every house wife, though, who has kept hens, is well 
aware that their cackle is very deceptive, that it is generally not 
commenced till they ha^e got a little distance from the neet, and 
may. very likely, in most cases, serve to attract attention to them- 
selves and away from their nests. Several of the wild birds that 
nest on or near the ground, when suddenly disturbed, escape in a 
manner evidently intended to attract attention to themselves and 
away from their brood The action of the domestic ben may 
generally serve a similar purpose, and yet at times fail or even 
pro<luce an opposite result. 

Neither does it appear that the human ear is any more a case 
in fault. The principle of natural seli'Ction does not necessarily 
require the loss of a useless member unless it is positively in- 
jurious — a hindrance in the struggle for existance. The outer 
ear is not t hat ; it may even serve a purpose. Writers on acoustics 
tell us that it serves to some extent to condense or concentrate 
the sound-waves Even if it serves no other purpose than to im- 
prove the personal appearance, its retention would still be in per- 
fect accord with the theory of natural selection. 

Besides, it cannot be shown that the human ear is not now 
undergoing a proce.«8 of atrophy. Grant that the outer ear has 
been of no use to our fathers for many generations, it would not 
necessarily follow that children of to-day should be bom earless. 
All evidence goes to show that changes of this character are so 
gradual as to escape notice. The fact mentioned by Mr. Slater, 
that, owing to disuse, the outer ear has lost its power of motion 
so far supports the theory of natural selection. That the ear is 
not entirely gone, as he thinks it should be. may be due to its 
still being of service or to lack of sufficient lime since it became 
useless Hichabd lees. 

Brampton, Ontario. 



Leaf Impressions in the Eocene Tertiary of Alabama. 

Thosb working ideologists who are interested in what Professor 
Lestt'r F. Ward* terms **The New Botany*' may be somewhat 
surprised to learn that in the Ekx^ene Tertiary strata of Alabama 
there, is a promising and unexplored field for the paleobotanist 
In fact there is reason to believe that a careful study of the plant- 
life existing in the Mississippi emt>ayment during the well- 
marked subdivisions of the Tertiary will throw some light upon 
the knotty problems of the interior. 

While the study by Lesquereaux of the Mississippi Ltgnitic was 
of interest and affords the present main means of correlating the 
trans- Mississippi Tertiary with that of the Oulf Coast, the value 
of this work for this purpose is somewhat diminished by the 
douhts as to the exact age of the several horixous in which the 
leaf impressions occur. On the other hand, the geological section 
so accurately established for the Tertiary in Alabama affords a 
key for the critical solution of age-problems in the Oulf Region. 
Between beds of marine shells, whose faunal features have been 
determined with relation to kindred deposits on the Atlantic bor- 
der, are beds of sandy clays containing well-preserved leaf im- 
pressions. These are found in the Lower Tertiary at Bells Land- 
ing on the Alabama River, where nume ons dicotyledonous leaves 
occur in the stratum between the Bells* Landing and Greggs 
Lin iin^ marine shell beds. In the middle Tertiary of the Clai- 
borne group both at the typical locality' and on Parrots Mill 
Cre^k, a tributary of Conecuh River. Covington County, are ex- 
tensive occurrences of fine fossil leaves. 

The State Q^olos^ical Survey of Alabama has some few speci- 
mens from each of these localities but no systematic collecting 
has been done and no determination of species has been made. 

1 Sclonce, VoL XXI.. No. 5«1, p. 4S. 

* BulL 41 n. !3. Geol. Surrey, 18S7, p. 47. 

s Am. Jour. Sol., 8d 8<»r., VoL 81, 18M, pp. 8 S-SOS. 
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The fact that the exact age of each horizon referred to is clearly 
established in the geological column should make those beds of 
particular interest to the paleobotanist and should contribute 
materially to our facilities in correllating the much-discussed 
Interior Tertiaries. Daniel W. Langdon, Jr., F.O.S.A. 

Cincinnati, Ohio. 



Bowser's Mathematical Text-Books. 

I HAVB just rt-ad a note on ** Bowser's Trigonometry" by Pro- 
fessor Hodgkins in Science of Jan. 20. Permit me to add a few 
words on Bowser's series, both in the way of praise and criticism, 
and, therefore, favoring both sides of the question. I used his 
analytical geometry and calculus for two years with good results. 
They are well adapted to the average student in arrangement, 
examples, and general plan, and they are more modern than 
most text-books of the same class. But the subject is sometimes 
unnecessarily complicated, as in solid analytics, where the beauty 
of the method of direction- cosines is seriously marred. Also, in 
respect to the details of accuracy of statement and logical demon- 
stration, I am sorry to class the series among the free and easy 
kind of which we have so many, although among the best of that 
kind. The public is as much at fault for accepting and even de- 
manding books in that style as are the authors for writing them. 

Let me illustrate by his treatment and use of the method of 
infinitesimals. That method is at best a dangerous one, even in 
the hands of the masters, let alone the average student. This is 
sufficiently well illustrated by the errors into which Professor 
Bowser himself has fallen ; and he should read the scoring that 
Clausius gave his mathematical critics on their use of infinitesi- 
mals. He will find that he is in good company. Most anything 
can be proved to the satisfaction of the average student, just as 
Professor Bowser establishes the differentials of the trigonometric 
functions. Thus, by trigonometry, 

8in (x + dx) + co8{ x + dxi = sin Xi^ 2co8 ( j- -\- dx J 

-f coax cos dx h- cos x sin dx 

z=8inx-\^ cosx -^cos x dx, 

2 cos ( ^ + dx J=\y co8dx=ly sindx = 

Hence d {sin x ■\- cos x) = cos x dx, a false result. 

Professor Bowser is more fortunate than the critics of Claueius, 
«ince he happens upon a final result that is correct: but, farther 
along, this good luck desertff him, in the case of a carefully- 
worked example (Calc, ex. 8, p. 825). Another case is ex. 8, p. 
888. In view of these facts, i hope Professor Bowser will revise 
his demonstrations and eulogy on infinitesimals, to the decided 
improvement of his valuable book. A. S. Hathaway, 

Professor of Ma hematics. Rose Polytechnic Institute. 

Terre Haute, lod., Jan. 98. 



the twelfth day of the month Elayab, a somewhat peculiar orna- 
mental sign, composed of two nooks, is seen between the two 
dots of the number. 

In connection with these facts, I wish to mention that there 
really exists an instance of a cross between the two dots of a 
number in Dresden Codex 46, already mentioned by Professor 
Fdrstemann in Zeitschrift fUr Ethnologic, 38 (1891). p. 149, that, 
unfortunately, I had overlooked. Dr. Sbleb. 

StegUis, Germany, Jan., 1888 . 
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Some Additional Remarks on Maya Hieroglyphic Writing. 

In a former communication, replying to some objection 
brought forward by Professor Thomas, I noticed that in the 
numerals, composed of straight lines and dots, which are seen 
accompanying the hieroglyphs of the Maya inscriptions, the one 
<lot of the numbers 1, 6, 11, 16 always i» supported and framed 
by two ornamental signs filling up the space, while no ornamen- 
tal sign is seen between the two dots of the numbers 2, 7, 12, 17. 
I noticed this for a Ck>pan Stela published by Alfred Maudsley 
(see the Figs. 1-16 in my former paper). I may add that the 
«ame applies to the inscriptions of the Palenque tablets, only that 
here the two dots of the numt>er2, like the one dot of the number 
1, are framed by two ornamental signs, while the two dots of the 
numbers 7, 12, and 17, as a rule, are standing alone. I wish to 
«tate that although prevailing in most cases, this rule may allow 
aome exceptions. Alfred Maudsley, page 89 of the text, gives 
drawings of the numerals, where an ornamental sign, similar to 
the two ornamental signs of the numbers 1 and 6, is seen between 
the two dots of the numbers 2 and 7. Maudsley does not men- 
tion where he has taken these figures. But, for instance, on the 
•cross-tablet 1, of Palenque, in the hieroglyph Y. 17, designating 



Langnages of the Gran Chaco. 

I WAS very much gratified to see that Dr. Brinton thinks well 
of my intention to publish all the material I can get hold of con- 
nected with the languages of the Gran Chaco. The following 
facts may be of interest to him and other Americanists on your 
side of our continent. 

1. Dr. Brinton is quite right in giving the name of *»Guaycur<i" 
to the Abipone and other cognate dialects. The root word is 
ary, which simply means ** a fierce ravage." Ou and curu are 
simply particles. 

2. The linguistic library of the La Plata Museum will comprise 
two series: First, the Quaycurii; second, the non-Guaycur^i 
group. 

The Guaycnru Group 

a MOCJOBI. Father Tavolini's MS. faithfully reproduced; a 
grammar founded on same, with a preliminary discouise and 
other papers. An English version of the grammar. 

b. TOBA. Father Barcena's MS. complete, with supplementary 
vocabularies by Carranza, Pelleschi, the editor, and others. A 
preliminary discourse on the language. An English translation 
of F. Barcenas Quires. 

c. Abipon. Father Dobrizhoffer*s chapters on this dialect, 
supplemented from M8S. supposed to be Father Brigniel's, with a 
preliminary discourse, and most important vocabulary. 

d. Lbnoua. Cervifio*s MS. vocabulary. Evidently a cognate 
dialect, with Mansfield's Pa} agu4. Preliminary discourse on the 
same subject.. 

€, GuATCUR^. An essay on Castelnan and Gibtt's vocabu- 
laries. 

Non-Gnaycnru Group. 

a. A reproduction of Father Machoni*s work on the Lule lan- 
guage, with an essay on the suffixing dialects of the Chaco. 

b. An essay on the Vilela and Chulupl dialects, to accompany 
Pelleschi's vocabulary. 

c. Mataco. Pelleschi's grammar and vocabularies, with notes 
and preliminary discourse by the editor. 

d. Possible numbers in Mataguays, Nocten (Mataco dialects), 
and Chiriguano (a Guarani dialect). 

Dr. Moreno, director of the La Plata Museum, is doing bis best 
to push this work forward. Samuel A. Lufonb Quevedo. 

Pllclao, Catamarca, Argentloe Republic, Dec. IS. 



Controversies in Science. 



It might be well for scientific controversialists to bear in mind 
that undue heat is an indication ~ as in mechanics— of want of 
that balance that should constitute a judicial mind. The world 
generally views with amusement the frothy utterances of the 
man on the wrong side who finds himself hard pressed by reit- 
erated facts, and judges him to be in the wrong, frequently, 
by his language, when he may be correct entirely. One without 
any knowledge of the facts of the present controversy between a 
few persons connected with the U. 8. Geol. Survey — a survey 
at present under a cloud from the disbelief of Congress as to its 
needs and usefulness — and the upholders of *' palseoluhic man," 
would naturally incline to the side taken by Professor Wright, 
merely from the perfect courtesy and evenness of temper which 
he has preserved under exceptional circumstances. It is seldom 
in the course of controversy that a clergyman of good character 
has been so bespattered with epithets, inuendoes, and charges 
that would render him — if true — worthy of abrupt expulsion 
from any position of trust, or from any decent religious body. 
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It ia probably because Professor Wright is so 8ecare in his posi- 
tion that he can afford to pass by in silence the scatements that 
any sane man can see are unwarranted, and the attention of the 
world at large may have been directed to him by these very at- 
tacks, as well as arranged on his side by their baselessness. The 
writer does not wholly agree with the professor ; but he can thank 
him for a good example of a disputant. The time has passed 
when the progress of knowledge can be dammed by the straws of 
a few determined opponents, and the examples of the primordial 
and cretaceous controversies cannot be safely repeated. It has 
been the shame of America that it has been so taken up in petty 
fights over side issues that it has left to others abroad the build- 
ing of the science of geology. 

In the future the combatants in the arena had better take as 
their type, the old-fashioned town pump. It always works best 
in the cold and deliberation of winter, and the quality of its 
product is beyond question. When the heats of spring come it 
begins to diminish its flow, and during the controversial dog-dajs 
it dries up. Edwabd P. W^iluams, Jb. 

Bethleliein, Pa., Fet>. 
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The Hemvptera Heteroptera of the British lalaruU, A descriptive 
aocoont of the families, genera, and species indigenous to 
Great Britain and Ireland, with notes as to localities, habi- 
tats, etc. By Edward Saundbbs, F.L.S. London, L. Reeve 
&Ck>.,1892. With 82 plates. Price, £2, 8s. 
The late well-known naturalist, the Rev. J. G. Wood, used to 
deliver a popular and entertaining lecture on ** unappreciated in- 
sects.*' Among these he included the one which is familiarly 
termed the black beetle. To this he endeavored to reconcile 
feminine taste and intelligence by representing that its approach 
infallibly scares from our chambers the more dreaded and more 
vicious bed-bug. But this latter is itself one of the unappre- 
ciated, for which even a very skilful advocate will not easily 



conciliate our esteem. The best perhaps that can be said for it 
is that the barest suspicion of its presence is an incentive to 
cleanliness. The modern feeling a* tout this special nocturnal 
terror ishappilv, however unintentionally, expressed in that old 
version of the Pi^alms, which brought home lo the reader a deep 
sense of comfort and security by the wording, **so that thou 
shalt not nede to be afrayd for any bugges by night. ** It is sin- 
gular that collectors of insects should have adopted for them- 
selves as a kind of pet name the title of bug-hunters. Perhaps 
they have wished to wrest a weapon out of the hands of the 
scornful, with the feeling that it is more agreeable to call one- 
self names than to be called names by other people. 

The students of bugs in particular, as distinguished from those 
who study insectft in general, are comparatively few. It is 
probable that, for the sins of a single and not very characteristic 
species, a prejudice has been evoked in the public mind against 
the whole order to which the objectionable species happens to 
belona:. There has t)een plenty of time for prejudice to gather 
strength, since the genus Cimex is said to have made its first 
ascertained appearance in the far-distant Liassic period. There 
is something wonderfully romantic in the thought of this blood- 
thirsty genus biding its time, waiting, craftily waiting through 
so manv ages till man should appear upon the mundane scene 
with lodgings to let I But as it must be confessed that its habits, 
however venerable for their antiquity, have placed all its kindred 
more or less under a cloud, there is the more reason to acknowl- 
edge the spirited enterprise of Messrs. Reeve in publishing an ex- 
pensive work on this rather neglected department of zodlogj. 
There is. however, good reason to think that the volume, being 
such as it is, will largely help to cure the neglect of the subject. 
The beginner learns at the outset that most of the species aro 
vegetable- feeders, and that, from the few that are less temperate, 
the collector runs practically little or no risk of barm. From 
the beautifully colored plates it is obvious that many of the spe- 
cies musi be in nature highly attractive. The clear descriptioDs 
of all the species at present known in Great Britain and Ireland 
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mens); F. A. Lucas, The Food of Humming- 
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By DANIEL S. TROY. 

This contains a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes^ tubes. 

Price, postpaid, 50 cents. 
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INSECTS AMD INSECTICIDES. 

A PRACTICAL MANUAL, 

Concerning Noxious Insects and the Methods 
of Preventing their Injuries. 

By CLARENCE M. WEED, 

Professcnr of EIntomology and Zoology, New 
Hampshire State College. 



WHAT 18 8AIO ABOUT IT. 

** I think that yon hare gotten together a very 
useful and ralnable little book. ''-Dr. C. V. Riley, 
U. 8. Entomologist, Washington, D. C. 

**Tt is excellent.'' — James Fletcher, Dominion En- 
tomologist, Ottawa, Canada. 

** I am well pleased with it."— Dr. F. M. Hezamer, 
Editor American Agriculturist New York. 

*' It seems to me a good selection of the matter 
which every farmer and fruit grower ought to hare 
at his immediate command."— Prof. 8. A. Forbes, 
State Entomologist of Illinois, Champaign, III. 

** A good book, and it is needed."-Prof. L. H. 
Bailey. Cornell University. 

*' It is ene of the best books of the kind I hare 
erer seen."— J. Freemont Hickman, Agricnlturlst, 
Ohio Experiment Station, Columbus, Ohio. 

*' I shall gladly recommend it."— Prof. A. J. Cook, 
Michigan Agricultural College. 

Priee, $1.25. 

Sent postpaid to any address on receipt of price. 



H. D. C. HODGES, 874 Broadway, MeiTort 
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will, io the first instance, appeal espeoially to British students, 
but from one point of view they may still more court the atten- 
tion of students elsewhere, for, when specimens are unattainable, 
good descriptions and figures are an exceedingly welcome substi- 
tute. Every one must value the facilities for work provided by 
the elaborate synoptic tables. 

Those who can remember the devotion to natural history of 
the late Mr. Wilson Saunders and the vast and admirable collec- 
tions of insects which he accumulated from all parts of the world, 
may be disposed to believe that his son, the author of the present 
work, was born as well as bred an entomolofsist. The name of 
Ekiward Sauaders, to those acquainted with his lifelong studies 
and with his previous writin^^^s, will be an ample guarantee that 
in this book also they will find the most conscientious accuracy 
and all the thoroughness of treatment that the subject admits. 
It is commonly reported in England that the revenue officers of 
the United States levy duty upon meteorites which descend from 
the sky, but probably the hemiptera pass the frontier without the 
least regard to tariffs, or quarantine regulations, or laws against 
the importation of destitute aliens. How little, then, can the 
free-trade precincts of Great Britain and Ireland hope to defy 
the invasion of any new bug that may choose to enter I But, at 
any rate, the collector who finds within those precincts one of the 
Heteroptera that has not been described in the volume now under 
review, may well suspect that it has been recently introduced 
into them from without. 

In a work so sumptuously printed one may be permitted to 
wonder why there is no index to the plates and why no refer- 
ences are given in the text to the excellent figures which those 
plates contain. As a matter both of good taste and convenience 
it would surely also have been better to give in full the names 
of authorities, instead of such abbreviations as Muls. and Put. for 
Mulsant and Puton. The reader may find a chance of guessing 
that Boh. and Fall, stand for Bohemann and Fallen, but Lap. 
and Spin, and Duf. find no explanation within the four comers 
of the book itself. The title, *' Hemiptera Heteroptera,*' is quite 



justified by the usage of other authors, and Hemiptera seems 
really a better title than the alternative Rhyncbota, but in the 
division of the order into Heteroptera and Homoptera it is very 
unsatisfactory that the names applied to the suborders should 
have the same termination as that appropriated to so many orders 
of the Insecta. A protest may be made, too, against the use, 
now becoming common, of the word *' asymmetrical." Those 
who are discontented with ** unsymmetrical " ought to write 
*< asymmetric," and be pedantic at both ends of the word. From 
misprints and similar blemishes the volume is very agreeably 
free, although there is some obscurity in the account of Corixa, 
which is said to contain twenty British species divided into four 
subgenera, whereas the synoptic table shows six subgenera and 
twenty-five species, to which a twenty sixth is doubtfully added 
in the descriptions. 

The zeal of collectors will be stimulated to find again such 
prizes as Aradus Lawsoni and Pygolampia pidentata, or the 
greenish black Prostemma gutitUa, with scarlet legs and elytra, 
and antennae pitchy brown. But the study of the group has 
more to commend it than the tantalizing rarity of some of the 
species. It is no little advantage that a great many of them are 
on the contrary common and easy to obtain. They do not, it is 
true, fiaunt themselves- in mid-air like butterfiies or birds, but 
rather keep themselves quiet on trees and various lowl^ plants, 
in mosses, in ponds, and other retreats, from all of ^|§ich they 
can without much difficulty be induced to come (dmk The 
search for Hemiptera is pleasantly united to the observation of 
plant life, and when a collection has been made, the curious 
shapes and bright colors of the specimens are likely to be asso- 
ciated with treasured memories of holiday excursions, fair scenes, 
and delightful rambles, that have been enlivened by this quest. 
Few of those who make themselves acquainted with Mr. Saun- 
ders' volume will continue to despise the Hemiptera, and few of 
those who take any deep interest in the Hemiptera will care to be 
without Mr. Saunders' volume. Thomas R. R. Stebbino. 

Tanbrldge Wells, Bngland. 
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LAWS AND NATURE OF COHESION. 

BY REGINALD A. FSSSBNDBN, LAFATBTTB, IND. 

In a previous note {Sciencej July 32, 1892, and Elect, World, 
Aug. 9, 1891) a number of reasons were advanced for believing 
that cohesion is due to an electrostatic force, and it was shown 
that the results predicted by such a theory agree very closely 
with the results of experiment. 

This theory was, however, only extended to the phenomena of 
rigiditj, elasticity, and tensile strength. It was purposed to fol- 
io at it with another note on the phenomena of conductivity, sur- 
face tension, solution, refraction of light, and compression of 
gases. Pressure of other work and the necessity of making ex- 
periments to determine some doubtful points, will prevent such 
publication for some time, and it was therefore judged best to 
give a short preliminary statement of a few of the results so far 
obtained. 

I. Relative closeness of the atoms. It appears to be generally 
considered that the atoms are at distances from each other which 
are large in comparison with their diameters, even in the solid 
state. As an example of the extent of this belief may be men- 
tioned the face that in a recent article on magnetism, Mr. 
Steinmitz made the statement that Professor Ewing's theory 
could not be correct, unless the atoms were close together, but as 
they were far apart, his theory must be wrong. This conclusion 
has not been attacked up to the present time But the facts are 
that all our evidence points the other way, and it is almost abso- 
lutely certain that in the solid state the distance between the cen- 
tres of two neighboring atoms is almost the same as their diame- 
ters. 

For instance, from Van der Waals* equation we have, at the 
critical point: — 

Volume of gas = 12 times the volume of the atoms themselvev, 
or, the distance between the centres of two atoms is 2.8 times 
the diameter of a single atom. And this is just at the critical 
point, so that from the curves of volume, pressure and tempera- 
ture, the solid elements must have a volume of, at the most, six 
times that of the atoms themselves, reducing the distance be- 
tween centres to 1.8 times the atomic diameter. 

Ag^in, when a body is at absolute zero it is extremely difficult 
to conceive why the atoms, having no kinetic energy and the co- 
hesive force still in existence, should not join together so closely 
as is possible, i.e., till they touch. (We may discard the old 
** force point" atom as obsolete and without reason for existence, 
all modern research and theory being in favor of the idea that 
atoms have most exact and well-defined boundaries.) 

If, then, the atoms of silver in the solid state at 0^ C, say, 
were very far apart, then, since we know its change of volume is 
very slight down to about — 200** C, there must be a most re- 
markable and sudden change at some point in the last 78^. But 
this is not to be believed, for it is impossible for any such vio- 
lent change in the space occupied by the atoms to take place 
without some change in the conductivity of the metals. And we 
know from the researches of Dewar and others that the curve of 
resistance is a straight one, and cuts the axis of temperature at 
absolute zero, if produced. 

On the other side, after considerable search, there does not 
appear to be any reason for believing that the atoms are widely 
separated in a solid, and the writer would be glad to know of any 
such reason, other than the fact that certain mathematicians 
have seen fit to make the supposition because it renders son e of 
the work on surface-tension, etc., a little easier to handle. 

There is, it is true, one fact which is commonly considered as 



evidence of this nature, but which must rather be looked upon 
as evidence to the contrary. This is the fact that some elements 
have a greater volume by themselves than in combination. For 
instance, 45.5 cubic centimeters of potassium combine with an 
equivalent of chlorine to form a mass of potassium chloride 
which occupies only 87.4 cubic centimeters. But a simple geo- 
metric consideration will show us that even if the atoms of potas- 
sium were actually touching one another in the solid state, the 
45.5 cubic centimeters would be able to contract to 81.7 cubic 
centimeters if the potassium were combined with an element 
having an atomic volume of less than 18. Similarly, 28.5 cubic 
centimeters sodium should be capable of combining with an ele- 
ment having an atomic %'olume of 9.6 to form a compound hav- 
ing an atomic volume of 16.5. 

To take another example, sodium chloride should have an 
atomic volume of about |(28.5x.92) 4-17} x >/i = 27.02. The 
actual atomic volume of Sa CI is 27. 1. Na OH should have an 
atomic volume of 17. Its actual volume is 18. 

K O H should have atomic volume of 25.5. Actual volume is 
27. 

Similarly with the salts of caesium, rubidium and the other 
metals which have large atomic volumes. For, of course, it is 
only with these elements which have great atomic volumes that 
this contraction on combination will be very noticeable. 

The geometric explanation referred to is that in a nionoplex 
element (element having under the conditions taken only one 
atom to the molecule), owing to the forces at work, the atoms 
will take the positions that a lot of balloons would that were 
fastened together by very short strings, thus. 







four atoms occupying four times the space of one. 
While if anew element is introduced, they will take this position 




(shown in two dimensions only) where the atoms occupy a space 
^\ = .70 of what they did originally. The fact that the calcu- 
lated values are always a little smaller than the observed, and 
never larger, is one of the strongest proofs that the atoms are 
really fairly close together in the solid state. While this is to be 
regretted from a mathematical point of view, it is very satisfac- 
tory from a physical and crystallographic standpoint. 

[Note.— In passing it is curious to note that the number 
of *' space nets*' into which an infinite number of points 
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toria de jTlascala^ the Codex Chimalpopoca^ the Anales de Cuauh- 
titlan, manuscripts of Iztlilxochitl, Leon y Qaiua, Father Picb- 
ardo. and others. Very curious are the catechisms of the early 
missionaries written in the Mexican hieroglyphic characters, the 
maps, charts, plans, *< Titulos de Tierra,'* legal documents, and 
rojal ordinances, throwing light on the early history and settle- 
ment of the territory of Mexico. 

M. Bohan concludes his long and arduous task by adding a 
comprehensive and well-arranged index to his volumes; and I 
should not omit to mention that he increases the practical value 
of his work by inserting a series of biographical notices and many 
quotations and references to contemporary Mexican arcbaeological 
literature. 

I have reserved the best piece of news to the last. I learn 
from good authority that it is the intention of the enlightened 
M. Gk)upil finally to coocede to scholars the access to this marvel- 
lous storehouse of American antiquity by placing it in the posses- 
sion of the Manuscript Department of the Bibliotb^ue Nationale. 
Certainly no one in this generation will more deservedly receive 
the thanks of all genuine Americanists than the donor of such a 
treasure to public use. 



TIME-PERIODS OF THE MAYAS. 

BY PROPESSOR CYRUS THOMAS, WASHINGTON, DC. 

In ** Current Notes on Anthropology,'' Science, Feb. 10, refer- 
ence is made by Dr. Brinton to the article on '* Time- Periods of 
the Mayas.*' by Dr. Fdrstemann, in Olobua (Bd. 68. No. 2). In 
closing this notice, he remarks that ^' Dr. Fdrstemann's di^^cussion 
of the subject amounts to a demonstration,"— an asserton I think 
he will find it difficult to maintain. I presume, however, it was 
based on Dr. Fdrstemann's well-known ability as an investigator 
in this line, his long and ^ithful study of the time-symbols of the 
Maya Codices, and his great caution in presenting conclusions, 
rather than on a thorough examination of the data. 

I am indebted to Dr. Fdrstemann for several valuable sugges- 
tions in my work in this line; it was through one of these, given 
in a private communication, that I was led to the evidence on 
which I base some of the objections offered here to his conclu- 
sions. 

He believes that the different steps by which the Mayas reached 
their final calendar with the year of 865 days, consisting of 18 
months of 20 days each, were as follows: First, the period of 20 
days, next the period of 18 months, giving the year of 860 days ; 
next, the year of 864 dajs, formed by adding four days at the end 
of the eighteenth month, at which time the division into periods 
of 18 days was introduced ; and, finally, the year of 865 days, by 
adding another day at the end of the eighteenth month. The 
evidence on which this is based he believes he finds in the Codices, 
chiefly in the Dresden Codex. He believes he finds evidence of 
the use of all these years, as also of the Tonalamatl or Sacred year 
of 260 days in the latter Codex. 

We take first his basal or cyclical period : — 

Q J-or 14040 dajs, found in the ri»ht column of Dres., p. 73. 

oj 

There is no doubt that this denotes, as he contends, 14040 days, 
or 39 years, if we count 360 days to the year. *• From this,*' he 
adds, ** proceed two series, of which one has the difference 65, 
. . . while the other increases by 54 " He alludes to the series 
running through the upper division of pp. 71-78, where the dif- 
ference is 54; and that running through the middle and lower 
divisions of the same plates, where the difference is 65 (see our 
** Aids to the Study of the Maya Codices," pp. 33a-887). It is to 
be noticed, however, that there is no connection between his 
typical number and these series, and why he has thus referred to 
them is not apparent. On the contrary, it appears from the 9 Ix 
below it to belong to the right-hand series of the upper division. 
I also made the mistake in my ** Aids" (p. 337, note) of connect- 
ing this 9 Ix with one of the series mentioned. 

The point he makes is, that this number is divisible by 860. and 
that the two series referred to can be explained on this theory, 



hence it is presumable a year of this length was used in con- 
structing them. Now it must be conceded that if these series 
can be explained and traced out in accordance with the usual 
calendar of 866 days to the year, and the four year-series. Dr. 
Fdrstemann's argument loses its force, and falls short of a *< de- 
monstration." 

Let us see if this can be done. For this purpose we present 
here a part of the series in the middle division of the plates al- 
luded to. 

1 

4 19 16 18 9 6 8* 

15 10 5 15 10 5 

4Manik 4 Ik 4 Caban 4 Eb 4 Manik 4 Ik 4 Caban. 

This series, which begins with the number and day at the 
right, ascends, and is to be read from right to left, the difference 
being 65 days, or 8 months and 5 days, if the numbers are intended 
to denote days, months, and years. The 19 in the 6tb, or next to 
the left-hand column, is evidently the same as 1 unit of the third 
order and one of the second, or 1 year, 1 month (counting 860 
days to the year). If the year contained only 860 days, it must 
have commenced year after ;ear with the same day unless there 
was an arbitrary change. On this theory the numbers in the 
lower line of numerals (with one exception) might denote the day 
of the month. For example, Caban would be the 5th day of the 
month if the year began with Ben, or with Ix counting from the 
last day of the month ; Ik the lOih, Manik the 15th, and so on 
through the entire series, and also in numerous other series. This 
would seem to be a sufficient ** demonstration " of the theory, and 
was considered so by me in my *' Aids," but the numeral system 
in the Maya calendar is exceedingly deceptive. Before this is 
conceded, it is necessary to overcome the following objections : 
The figures in the middle row do not give the months correctly 
nor those in the upper the years. The 8, 5, in the first column, 
really denote the 5th day of the 4th month. While the 1 in the 
left-hand column, if taken in this way, would refer to the second 
year. Moreover, if the numbers in the *^ month" and *'day 
lines " were intended to denote the numbers of the months and 
days of the months there could be no blanks, such as we see in 

18 
the 4th column above ( 0). That the symbol represented by the 
cipher sij^nifies ** nothing," is admitted by Dr. Fdrstemann, and 
is proven by the number in the month line. As upon the theory 
of 360 days to the year, all the yeard should begin with the same 
day, while this method of counting time remained in vogue, the 
different series based upon this method should be referred to 
years commencing with the same day. This, however, is not the 
case, as the series now under consideration pertains to a year 
commencing with Ben ; while the long series on pp. 52-58 can be 
reckoned only in years beginning with Lamat. Nor is it possible 
to bring these series into harmony m this respect upon the theory 
of a year of 860 days unless we assume there were arbitrary 
changes, which amounts to begging the question. It is also in- 
consistent with this theory that the series on pp. 68-64, which 
Dr. Fdrstemann believes to be founded on the year of 864 days, 
gives precisely the same results in the respect mentioned as the 
other series referred to. In truth, it is impossible that the " day " 
and *' month lines'' of numerals should indicate the days of the 
month and numbers of the months throughout a series extending 
over several years, except upon the theory of 860 days to the 
year. We are forced, therefore, to the conclusion, even on Dr. 
Fdrstemann's theory, that these series are only successions of in- 
tervals in which the columns of numerals simply denote the sum 
of these intervals at the various steps. 

We will now proceed in our attempt to explain the series on 
pp. 71-73, of which a portion is given above, by the usual calen- 
dar system of 865 days to the year and the four year-series. No 
difference between the two systems will appear until we reach 
the end of the first year of the series. As this is reached in pass- 

C 16 (19 

ing from the 5th to the 6th column, •{ 5 and -{10 we 

/ 4 Caban ( 4 Ik, 

start with 4 Caban of the 5th column. As before stated, this 
series proceeds from right to left and is to be counted from the 
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last day of the month — or these dajs considered as the first of 
the month, as Dr. Seler concludes As Caban, counting in this 
way, is the 5th day of the month in Ben (Ix) years, we take it as 

16 
our starting point. As the figures in this column ( 5) show that 
16 months and 5 days, or 825 days, have been counted up to this 
point, our 4 Cahan must be the 5th day of the 17th month. It 
follows from this that the starting-point of the series is 5 Ben 
and that the year is 5 Ben (or 5 Ix, counting from the last day of 
the preceding month). If there are 365 days in a year there will 
be 40 days (out of the 65) to count in this year and 25 in the next. 
As the year (including the 5 added days) will end on 5 Caban, the 
next wiU begin with 6 Ezanab (a Cauac year). Counting forward 
25 days in this year, we reach 4 Ik, which is the day under the 
6th column, but It is the 5th and not the 10th day of the month. 
This is not an accidental hit, but has been found true in all these 
series so far as I have tested them, except that in some tlie months 
begin with the usual days as the series on pp. 68-64. 

But this is not all, the same result will he obtained in the series 
we are examining if we start with 4 Caban of either of the other 
three years, except that 4 Ik in the Kan (Akbal) years will fall 
on the 20th day of the month, in Muluc (Lamat) years on the 15th, 
and in Ix (Ben) years on the 10th. 

It follows, therefore, that these series can be traced and ex- 
plained as well upon the theory of 865 days to the year as 860. 
That the series on pp. 46-50 can only be followed out on the usual 
calendar system is admitted by Dr. FOrstemann, and it was through 
a suggestion he kindly ^ave me a year or two ago that I was in- 
duced to examine it on this theory. 

Is it therefore legitimate, in view of these conflicting results 
based upon the Codex and Calendar, to say that Dr. Fdrstemann's 
discussion ** amounts to a demonstration ?" Does not what has 
been shown do away with his conclusions so far as they are based 
upon the supposed year of 860 days? If all the series susceptible 
of being tested can be explained satisfactorily in conformity with 
the usual Calendar, is there any necessity of resorting to any 
other theory ? 

It is fomewhat strange that Dr. Fdrstemann should consider 
the series we have been referring to, the sum total of which is 

\^ 

< 1 or 1820 days, as based on the year of 860 days; and yet refer 

(0 

that on pp. 68-64, which has precisely the same sum total, to the 

year of 864 days. Both are divisible by 864 and neither by 860, 

and the numerals in both are gicen on the same plan, the only 

difference being that in one case the intervals are 65 and in the 

other 91. Is this a sufficient basis upon which to found the 

theory of such a radical change in the calendar system ? Yet it 

seems to be the only foundation for this conclusion. That there 

must have been steps of improvement in the calendar to bring it 

nearer and nearer the true year is admitted, but is it likely that 

these various stages of progress showing years of different length 

will be found in one and the same Codex ? It is only necessary to 

state that this series can also be counted by the usual calendar. 

In speaking of the divisors of 864, Dr. Fdrstemann says; •^The 

number 864 is, however, not merely equal to 4 x ^1* hut also 

28 X 18, and this seems to have been the cause of the year being 

divided into periods of 18 days, as the period of 20 days was a 

natural divisor of 860 days." As the steps in the formation of the 

calendar indicate periods of usage of the different years, we must 

conclude, If this supposition be correct,, that the division of the 

year into periods of 18 days was not in vogue during the time the 

year of 860 days was in use. Nevertheless, we see by the red 

numerals attached to the days that it is used in connection with 

the series on pp. 71-78, which he thinks is based on the year of 

860 days. In this we have another illustration of the objections 

which present themselves to the supposition that years of different 

length were used in the same calendar. 

There is another consideration which, according to the opinion 

accepted by most archaeologists, stands opposed to the idea that 

the year of 860 days should be found in the Dresden Codex. It 

is that the time-system used on the Palenque ** Tablet of the 

Cross " is that of the usual calendar except that the count is from 



the days usually given as the last of the month. This is sus- 
ceptible of proof beyond any reasonable doubt. If, as is generally 
supposed, this tablet is one of the oldest records remaining in which 
calendar dates are used, and antidates the Dresden Codex, is it 
probable we shall find an older year In the latter? 

Dr. Forstemann's suggestion that the series on p. 24 and pp. 
46-50, especially those on the latter plates, refer to the revolutions 
of the planet Venus, appears to rest upon a surer foundation than 
his theory in regard to the year of 860 days. It is a singular fact 



that the series on p. 24 is divided into periods 



of 2V 
0) 



or 2920 days. 



which is an exact multiple of 584; and that the series on pp 46-50 
is not only divided into periods of 2920 days, but these are subdi- 
vided into periods of 584 days. As will be seen by referring to the 
plates of the Codex 46-50 or to my **Aids" (p. 298), the red 

11 4 12 
counters at the bottom of each of the five plates are 16 10 10 8 
or 286, 90, 250, and 8, the sum of which is 584, the length of the 
apparent revolution of the planet Venus. As the numeral series 
(the word '* numeral '* is used specially here) runs through five 
pages, the period 584 being repeated in each, we have a total of 

8 

2 or 2920 daye. But the ** numeral series" is only one- thirteenth 


part of the entire series, for when one horizontal line of the day 
columns at the top has been traced through the five pages to its 
end on p. 50, we return to p. 46 and trace the second line through, 
for they connect according to the red counters, and so continue 
until we have traced the thirteen lines ending with 1 Ahau, the 
lower right-hand day-symbol on p. 50. Thus we see that the en- 
tire series embraces a period of 87960 days, or exactly 104 years 
of 865 days, a fact noticed by Dr. Fdrstemann. Yet this is not 
all that we find in thie respect on these five plates. They con- 
tain two other precisely similar series. The one which has been 
referred to is based on and relates only to the month symbols 
which form the upper line of the text in the middle division; the 
next, using the same series of days and numerals, is connected 
with the month symbols forming the upper line of the text in the 
lower division, and the third with the month symbols in the lower 
line of the lower division. Dr. Fdrstemann also alludes to these 
three series. As each series embraces 104 years, we might sup- 
pose the three together to form one great cycle, or Ahau- Katun, 
of 812 years, but, unfortunately, there seems to be no other con- 
nection between them than that they are divided into the same 
intervals and same days. This is evident from the fact that the 
upper series (not counting back the 11 months and 16 days with 
which it begins) commences with 8 Cib, the 4th day of the month 
Yaxkin in the year 11 Ben (or 11 Ix, counting from the last day 
of the month); the second or middle series from 3 Cib, the 8ih 
day of the month Zac in the year 4 Muluc (or Lamat); * the last 
or lower series with 8 Cib, the 19th day of the year 4 Ezanab (or 
4 Cauac, counting from the last day of the month). 

If we count back 11 months 16 days from the first date given 
in each series, thus reaching the initial day, the following singular 
result is obtained : the first is found to commence with 8 Yimx, 
the 18th day of the month Mac io the year 10 Muluc (or 14th day, 
counting from Lamat); the second, on 2 Yimx, the 18th day of 
the month Kayab in the year 8 Kan (19th day, counting from 
Akbal); the third, on 2 Ymix, the third day of the month Xul in 
the year 4 Cauac (4th day, counting from Ezanab). Therefore, 
if we arrange them to follow one another in time, we shall find 
an interval between the first and second of 19 years, and between 
the second and third of 27 years. It is therefore probable that 
these three series cover substantially the same period, the dates 
of the different series falling, in most cases, in different months 
of the same years; or, in other words, that the periods embraced 
overlap one another. The great length of the series, and their 
failure to connect, present the chief reasons for doubting Dr. 
Fdrstemann's suggestion in regard to their meaning. On the 
other hand, there is an oft-repeated glyph in the text which seems 

1 It Is strange that Uie author of the Codex has, tn this single Instance In 
all these long series, oounted from the 1st day of. the month/ /^ r^ r\ I /> 
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to give credit to the theory. Notice of this, however, will be re- 
served for a subsequent paper. 

Attention is called again to the series on pp. 68-64, in order to 
remark that, by counting back from 18 Ix 91 days, we find that 
the series commences with the first day of the year 12 Kan. Then, 
by tracing it through, according to the usual year of 865 days, 
we find that it ends with 18 Akbal, the last day of the year 8 Kan, 
omitting the five supplemental days at the end. Adding these 
five days, the total — 1836 — is exactly divisible by 865. However, 
it seems that the series should be extended 43 days more to in- 
clude the other days of the last column (see *' Aids," p. 880); in 
which case neither 865, 864, nor 860 would be an exact divisor of 
the sum total. 

We refer next to Dr. Forstemann's theory that the long series 
on pp. 51-58 refers to the length of the lunar month. As he ad- 
mits, the number of days, counting to the last, is 11960, though 
the sum of the intervals between the columns, as shown by the 
final numeral, is 11958. These intervals are generally 177 days, 
but 9 of 148 days occur at nearly equal steps, and 6 of 178 at 
irregular steps. He finds that by multiplying 29 by 8 and 80 by 
8 and adding together the products he obtains 177; that the sum 
of the products of 39 by 3 and 80 by 8 is 148. To obtain the 178, 
he finds it necessary to arbitrarily add 1 to the products of 39 by 

8 and 80 by 8. Next, he finds that by multiplying 177 by 54 — 
the number of times this interval occurs in the series — 148 by 9 
and 178 by 6, and adding thereto 6, he obtains as the sum of the 
products 11958. He ascertains in this way that 39 occurs 198 
times and that 80 occurs 307 times, making together 405, and that 
11958 divided by this sum gives 29.536 days, which falls short of 
the lunar month but one four- thousandth part of a day. As he 
adds 6 days to his several products to obtain the number 11958, 
would it not be as well to add 8 days, making 11960, the true 
length of the series, which, divided by 405, gives as the quotient 
29.58 days, precisely the desired figures? 

Notwithstanding my high appreciation of Dr. Fdrstemann's 
ability as an investigator, and of bis great caution in presenting 
conclusions, 1 cannot help thinking tbat his love for numerical 
coincidences, created by his long study of the time series of the 
Dresden Codex, has, in this instance, led him to accept as satis- 
factory what he would have hesitated to approve had it been pre- 
sented by any one else. Now, 11960, the true length of the series, 
embraces precisely 46 periods, or sacred years, of 360 days, so often 
repeated in the - Codices, the whole series and each of these 
periods commencing with 12 Lamat and ending with 11 Manik, 
initial and terminal year and month days, according to the 
method of counting from the last day of the month, which I bad 
not discovered when my *' Aids *' was written. Is it not, there- 
fore, more reasonable to conclude that the chief relation of the 
series is to this sacred period? This inquiry is certainly perti- 
nent in view of the fact that neither 29 nor 80 appears singly or 
in multiple at any point in the series, that the total is first lessened 
by subtracting 2 and the products increased by the addition of 6. 
It is proper, however, to admit here that the interval 178, which 
is an increase by 1 of the usual period of 177 days, is difficult to 
account for, but such difficulties occur at many points in this 
Codex, and Dr. Fdrstemann^s attempt at explanation involves so 
many assumptions as to cause lis to hesitate before accepting it. 

In order to show the uncertainty of the method adopted in re- 
gard to the last mentioned series, we will apply it to one not 
referred to by Dr. Fdrstemann, running through the lower divi- 
sion of pp. 80-88. In this case the total sum is 3840 days, and 
the uniform interval 117. Now if we multiply this interval by 5 
we obtain 585, but one day more than the time of the apparent 
revolution of Venus. Or, if we multiply 584 by 4 and add 4, we 
obtain 3840, the number of days in the series ; and the result is 
obtained by a less addition than that made by Dr. F6rstemann in 
obtaining the lunar period. Now let us try another experiment 
in order to find the lunar period, thus : 39 x 8 -f 80 x 1 = 117 
and 3840 divided by 117 = 30. This will give us 60 periods of 29 
days and 30 of 80 days, and dividing 3840 by 80, the sum total of 
these, we obtain 39.35 days, lacking only about one- fourth of a 
day of the correct time. Finally, we observe that 3840 days equal 

9 of the sacred years of 360 days each, probably the real basis of 



the series, as 18 and 30, from which the latter is formed, are both 
factors here — 9 x 18 = 117, 18 x 30 = 360, and 360 x 9 = 3840. 

If we turn to the series on pp. 46-50, in which Dr. Fdrstemann 
thinks he finds the Venus period, and apply the method of figur- 
ing above alluded to, we shall obtain some curious results. As 
we have seen, the intervals which together make the 584 days 
are 386, 90, 350, and 8 days. Are these intervals arbitrary, de- 
pending upon arrangements by the priests or by the scribe, or 
should we infer that they always depend upon the periodicity of 
certain natural phenomena, and hence form factors or multiples 
of time-periods? Although the latter may be generally true, 
the proof of which seems to be the chief object Dr. Fdrstemann 
has in view in his mathematical search, yet there are many of 
the intervals and periods which apparently defy all efforts to fit 
them into place. That 18, 30, and 18 will most frequently appear 
is to be expected, as they are always factors, but the coincidences 
in regard to other supposed time-periods (aside from the ordinary 
and sacred years) are to be regarded with doubt unless there is 
something more found than the occasional appearance thereof as 
factors. For instance, if we take 386, one of the intervals men- 
tioned above, we find that it can readily be made to coincide with 
the lunar period ; thus : 39x4 + 80x4 = 386. This will give as 
the time of a revolution 39.5 days, which varies less than an hour 
from the true period. Yet for all this shall we conclude that 
here we find allusion to the moon's period ? By no means, for 
this is only a recurring interval; and the others, which go to 
make up the 584, — the 90, 350, 8, — do not coincide with the moon's 
revolution or any other known time- period ; 90 and 8 are factors 
of 860, but this number, as we have found, is one of the counters 
in these series. 

The supposition that the revolution of Mercury is indicated by 
the numerals on p. 24 is certainly ba^d on very slender data. 
This is found only in the fact that 115, the time of a revolution, 
is a divisor of the large number 11960, which is a multiple of 260, 
on which it is doubtless based. Why he has referred in this con- 
nection to p. 34 is not apparent. I do not find any relation here 
l>etween a 1 Ahau and 4 Ahau (the latter is found but once on the 
page) ; nor do I find the number alluded to (11960) as the terminus 
of a series or an interval. There are two series on the page, or 
one series in which the interval varies. That which occupies the 
lower three-fifths of the right, commencing at the bottom, run- 
ning to the left and up, has 2930 as its interval, of which 115 is 
not a factor. The interval of the other, the terminal columns 
of which are found at the left below, is 3300. This is not divisi- 
ble by 115. Therefore, so far as I can see, Dr. FSrstemann's only 
basis for the supposition that the Mayas had ascertained the 
period of the revolution of Mercury is found in the fact that the 
large number 11960, which is found several times in the Codex, is 
divisible by it. Can it be said that a conclusion based on no other 
evidence than this " amounts to a demonstration ? '* 

That Dr. Fdrstemann has made progress in the study of the 
Codices by calling attention to the relations of these numerals to 
one another is cheerfully admitted, and that he has thrown light 
upon their meaning and suggested lines of investigation regarding 
them is undoubtedly true. Yet his discussion in the paper alluded 
to cannot be considered a ** demonstration," when the same data 
may be used legitimately to lead to quite different results from 
those he obtains. The explanation which accords with the known 
Maya Calendar should be accepted in preference to that which 
requires a radical change, especially when that change is so radical 
as to wipe out the chief land-marks by which the Mayas were ac- 
customed to reckon time. 

Allusion has been made to the method of counting from the 
last day of the preceding month.— or, as Dr. Seler holds, com- 
mencing the months (and hence the years) with the days usually 
counted the last. Although not essentijil to tho present discussion, 
we may say in reply to the suggestion which will arise in the mind 
of the reader, that the first method would necessitate beginning 
the count of the days from the last day of the preceding year, 
that this may furnish an explanation of what has hitherto been 
an unsolved problem -— the numbering of the Ahaus. By count- 
ing in this way we can readily see why the first Ahau of a Grand 
Cycle or Abau-Katun would be num 
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NOTES ON THE FORMATION OF THE IRON ORES.* 

BY JAMES D. BOBERTSON, E.M., JBFFBB80N CITT, HO. 

Among the deposits of iron ores in Missouri, those of specular 
hematite in the sandstones of the Ozark region, although not so 
well known as the porphyry ores, are an important and extremely 
interesting class. These deposits are found in caves in the Ozark 
series of limestones and sandstones, heretofore considered of 
Lower Silurian age, and the equivalent of the Calciferous sand- 
rock of New York State. From recent investigations of the Mis- 
souri Geological Survey, there is reason to believe that these rocks 
are of Cambrian age. 

At Cherry Valley, in Crawford County, there is a large deposit 
of specular hematite of this class. It occupies a depression in the 
strata formed by erosion and undermining. The ore is a good one 
for foundry purposes, and is smelted at the Midland Furnace, 
about six miles distant from the bank. The ore in the upper 
portion of the bank is harder and more silicious than that found 
deeper. It carries silica in the form of amorphous yellow jasper 
and also as quartz. The quartz is found in very perfect, bingly 
terminated crystals, both colorless and amethy&tine. and of a dai k, 
smoky color, the latter being due to included crystals and frag- 
ments of hematite. Specimens are in the Survey collection of 
perfect crystals of amethystine quartz, studded \>ith crystals of 
specular hematite and frosted with minute acicular crystals of 
^oethite of a beautiful golden-brown color. The ore has many 
vugs or cavities, which are lined completely with crystals of 
bematite, magnificently colored — red, golden-brown, peacock- 
blue, green, etc. While examining a number of these specimens 
lately, the writer's attention was drawn to the peculiar appear- 
ance of one, the markings of which had a great resemblance to 
the stem of a crinoid, while in another part of the same specimen 
there was a somewhat indistinct impression of a stem and cup of 
a crinoid. The specimen in question was submitted to Professor 
Van Hise of Madison, Wis., and by him to Dr. Birge, professor of 
zodlogy in the Wisconsin State University. These gentlemen say 
that there is not the least doubt in their minds of the organic 
origin of the peculiar markings of this specimen. Since then one 
more specimen of like nature has been found. 

These organic remains, occurring in the deposit of specular ore 
just described, have a signitlcance perhaps not wholly seen at 
first glance. They indicate that certainly a portion of the ore in 
these deposits has been formed by direct replacement, molecule 
by molecule of limestone by the iron from ferruginous waters. 
They also suggest that the chert, which is so abundant in these 
limestones, was the source of the silica in the ores. It is thus 
very probable that the iron was originally substituted as carbonate 
and subsequently concentrated and oxidized. The following 
terse statement by Professor Van Hise in regard to the deposit 
formed in a peculiar manner in Wisconsin is applicable here : • 
*« The chemistry of the process assumes the following: that the 
oxygen of the percolating waters is sufficient to oxidize iron car- 
bonate not in solution, and set carbon dioxide free ; that the resulted 
carbonated waters are sufficient to take iron carbonate in solution ; 
that if such waters bearing dissolved carbonate are mingled with 
waters bearing oxygen, the iron carbonate, or a portion of it, 
will be precipitated; that silica may be carried in percolating 
waters; that a carbon dioxide solution sufficient to precipitate 
silica by dilution may be made so weak in carbon dioxide that it 
would be capable of taking silica into solution. All of these facts 
and principles of chemistry are so well known that no discussion 
of them or reference to authority is needed." 

One more question affected by these specimens is that of their 
age. While the fossil forms are too indistinct to identify the 
species, they are undoubt^ly of Lower Carboniferous age. This 
suggests the idea that Lower Carboniferous rocks extended at 
least to this distance over the central portion of Missouri, and 
further that these deposits of iron ore had at least not ceased 
forming until after this period. These dre deposits, as stated 
before, are found in Cambrian rocks, but the precise period of 

> PaUllflbed wim the approval of Artbur Wlnslow, State GeologiBt of Mis* 
soarl. 

' Am. Joor. Sd. (Ill), vol. xzztIL, p. 48. 



their formation cannot be determined from our present knowledge 
of the facts in the case. So far, but one deposit of Lower Car- 
boniferous rocks has been found in place anywhere near here, 
and that is a very small one. The writer has found fragments of 
chert with Burlington fossils on the hills some thirty miles west 
of here, but, with these exceptions, knows of no deposits of these 
rocks nearer than St. Louis County. 

It is evident, therefore, that erosion has played an important 
part in removing the mantle of Lower Carboniferous rock, and it 
is probable that this agency at the same time prepared the under- 
lying Cambrian rocks for the reception of the iron ores. 

It is not within the scope of this article, however, to demon- 
strate the questions of the origin and age of these deposits, but 
merely to record the occurrence of these organic forms and to 
suggest their probable meaning. These questions are treated in 
a much fuller manner by Mr. Frank L. Nason, in the recently 
issued report of the State Geological Survey, on the Iron Ores of 
Missouri. 

NOTES AND NEWS. 

An important meeting of the Victoria Institute, London, Eng- 
land, took place last month, when Mr. J. W. Slater, F.C.8., 
F.E S.. read a paper in which he traced the difference between 
life and the physical forces, and reviewed all those experiments 
and arguments by which some had sought to prove that a key to 
the origin of life had been obtained. (Contributions to the dis- 
cussion of the question were made by Sir George Stokes, Bart., 
V.P.R.S., who Ftated that Lord Kelvin's recently alluded to sug- 
gestion that the germs of life on this earth might have come from 
the bursting of a remote star, was only intended by him to refer 
to the possible transmission from one part of the universe to an- 
other of life germp, but that the first origin of life itself we must 
all refer to God. Professor Lionel Beale, F.R.8., in supporting 
Mr. Slater's views, said that an absolute line must be drawn be- 
tween the living and the non-living. Living matter was distin- 
guished from all other matter by a property, power, or agency, 
by which its elements were arranged, directed, and prepared to 
combine according to a pre-arranged plan for a definite purpose. 
There was no gradual transition from the non-living to the living. 
Life was a special position independent of and not in any way 
related to the physical forces, it had nothing in common with 
any material forces, powers, or properties, and holding in the 
cosmos a remarkable and peculiar place. Professor Bernard of 
Dublin pointed out that all evidence went to show that vital forces 
are unique and not comparable with any other forms of energy. 
Dr. Rae, F.R.S., contributed some valuable remarks, as also did 
Dr. Biddle, the Revs. R. Collins, M.A., J. H. Clarke, and W. A. 
Pippet. Dr. F. Warner, M.D., F.R.C.P., made several valuable 
remarks on the question, which was also spoken on by Dr. Shettle 
of Reading, Dr. Schofield, and others. Dr. Schofield was very 
interesting in those remarks in which he pointed out what may 
be called the history of the controversy in regard to life and the 
physical forces, and in concluding he specially referred to the 
dictum of Professor Huxley, viz., ** life existed before organism 
and is its cause.*' What that cause was the Christian philosopher 
fully recognized. 

— J. B. Lippincott Company announce for immediate publica- 
tion anew (third) edition of the **Life of Benjamin Franklin," 
edited from original manuscripts and from his printed corres- 
pondence and other writings, by Hon. John Bigelow. Since the 
appearance of the previous editions the author has been able to 
secure considerable new and important information never before 
published, which is incorporated in the new work. This edition 
also contains several additional interesting illustrations. The 
work is bound in three volumes, as heretofore. A new edition 
of ** Our Own Birds " has just been issued by J. B. Lippincott 
Company. The volume contains a natural history of the birds 
of the United States, revised and edited by Edward J. Cope, Cor- 
responding Secretary of the Academy of Natural Sciences, Phila- 
delphia. Although the first edition was profusely illustrated » 
twelve new half-tone plates have been introduced, which greatly 
add to the value of this edition. 
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AN OLD VOLCANIC ERUPTION IN IOWA. 

BY CHARLES R. KBYES, DBS HOIlfES, IOWA. 

In the extreme northwestern corner of Iowa there i? a small 
area of crystalline rocks commonly known under the name of the 
Sioux Quartzite or Sioux ''Granite.** These are the only strata 
in the State showing any decided traces of being changed through 
dynamic influences. Everywhere else within the limits of the 
province the rocks are so horizontal in their position, so undis- 
turbed by mountain- making forces, and so unaltered in lithologi- 
cal characters, that it is generally taken for granted that all the 
strata in the State are sedimentary in origin and repose essen- 
tially as they were originally laid down in the waters of the 
great interior sea which once occupied the heart of the American 
continent. 

The Sioux quarsite is a hard, vitreous mass with undulating 
bedding planes. Its geological age is regarded as much greater 
than that of any other formation in Iowa; not excepting even 
the old Cambrian sandstone of the northeastern portion of the 
State. 

Although the area of the Sioux quartzite* is quite extensive, no 
other crystalline rocks have been noted in the neighborhood until 
very recently. It is, then, of considerable interest to know that 
Professor G. E. Culver has Utely discovered in the midst of the 
Sioux quartzite, of southeastern Dakota, in Minnehaha County, 
within three miles of the Iowa boundary, a large mass of trap, 
which extends for more than a mile along one of the tributaries 
of the Big Sioax River. A microscopical examination of these 
rocks shows it to be a well-pronounc<-d, coarse-grained, olivine 
diabase, with such minerals as hornblende, black mica, and apatite 
present in addition to the feldppar, augite, and olivine. 

The presence of this massive basic rock of unmistakable erup- 
tive origin is very suggestive of the agencies that have been at 
work to some extent in changing the old sandstone. Further 
investigations will doubtless disclose other similar types of in- 
trusive rocks in the Sioux quartzite in all three of the States 
already mentioned. * 

But the occurrence of this black trap rock, which has un- 
doubtedly been cooled from a molten condition, is made even 
more interesting by other discoveries of still more recent date. 
During the past few years a number of deep wells or borings 
have been made at different places in northwestern Iowa. The 
depths reached are from 1200 to 2000 feet. Several of these bor- 
ings are of special interest, inasmuch as they pass through all of 
the sedimentary rocks into the crystalline beds below, penetrating 
them in some cases to the extent of several hundred feet. A 
typical gray granite has been recognized in some instances; in 
others different types of eruptive rocks. One of the latest borings 
in this part of the State is the well at Hull, in Sioux County. At 
a very considerable depth a number of beds of flint-like rock were 
passed through. The different layers were separated by sand and 
gravel several feet in thickness, if the records are to be relied 
upon. Some of the flint-like fragments were sliced by Mr. 8. W, 



Bever of the Iowa Agricultural College, and upon microscopical 
examination proved to be what is known to geologists as quartz- 
porphyry — a truly igneous rock or lava, very acid in character, 
and essentially identical with granite, but cooling under some- 
what different physical conditions. 

The presence of the several sheets of quartz-porphyry, which 
are to be regarded as different lava flows, show conclusively that 
volcanic forces were very active in northwestern Iowa in ancient 
times. The position of the lava beds seems to indicate, as will be 
pointed out by Mr. Beyer in his discussion of the subject in the 
forthcoming Annual Report of the Iowa Geological Survey, that 
the flow of the molten rocks probably took place toward the close 
of the Carboniferous age, immediately after the coal of the Mis- 
sissippi basin had been deposited. 

Mr. Beyer puts forward, therefore, two explanations: — 

1. That the flow took place during palssosoic time, perhaps in 
the Carboniferous, the lava being secularly poured out over an old 
sea- bottom. 

2. That, as a whole, the different flows were contempcraneous 
and in point of time post- Carboniferous. In this case the inter- 
calations are to be regarded as the results of the subterranean 
lava flows — the lava following along lines of least resistance and 
flowing between the strata. 

It makes little difference which of these two views is accepted, 
for certain it is that here in northwestern Iowa there is every 
reason for believing that there were at one time active volcanic 
agencies at work not unlike those seen to-day in southern Europe* 
around the shores of the Mediterranean Sea. 



THE PERMIAN IN PRINCE EDWARD ISLAND. 

BY F. BAIH, NORTH RIVBB, P. E. ISLAND. 

The study of the Permian in North America hitherto has not 
been satisfactory. The areas studied west of the Mississippi and 
in Virginia exhibit the lower part of the formation which in 
organic remains so closely resembles the Upper Carboniferous 
that a clear and satisfactory periodic distinction is not ob^erva- 
ble. In the Gulf of St. Lawrence, however, where a long-con- 
tinued and regular subsidence marked the close of the palaeozoic, 
we have a perfect series of the Permian strata, three thousand 
feet in depth, recording the gradations of life in this district 
between the close of the Carboniferous proper and the begiiming 
of the Mesozoic. 

The Island of Prince Edward, in the southern part of the Gulf 
of St. Lawrence, is composed of red sandstones and shales, mostly 
Permian, capped in the central district by a denuded fragment of 
the Trias. Where these Permian beds stretch across the Northum- 
berland Strait and appear on the coast of New Brunswick, they 
are seen to repose unconformably on the Carboniferous. Here 
the distinction between the two formations is very apparent. The 
Carboniferous is a coarse, gray marsh deposit, bearing numerous 
remains of Calamitea and Cordaites and a few Lepidodendra. The 
Permian consists of fine, red marine deposits, bearing as their 
characteristic organisms Walchia^ Tylodendra, Baiera, Pecop^ 
teris arboraacens, and Calamites gigaa. 

In the lower part of the Permian the flora has marked Carbon- 
iferous affinities, but there is always a clear and distinct differ- 
ence. On St. Peter's Island, for example, there is a marsh de- 
posit of the Permian. The gray and brown sandstones and gray 
bleached clays contain but few calamites, and these of small size, 
except the giant C gigaa, Cordaitea is also inconspicuous, but re- 
mains of Tylodendra and Walchia are in great profusion, and 
AnntUaria frequent. At Gallas Point there is the same abundance 
of Tylodendra and Walchia with DadoxyUm and PecopteriSy and 
here, as in the other localities, C. arenaaceua begins to take pre- 
cedence of the older Carboniferous calamites. AtMimimigasb 
is an extensive fern deposit in red clay shale. PecopterU arboraa- 
cena is abundant and is in magnificent development. Its greats 
heavy fronds are seen nine feet in length, and its features rich 
and well developed. Alethopteria nervoaa is common, but Sphe- 
nopteria, Neuropteria, and CydopUria are sparsely represented. 
Annularia is abundant. Cordaitea and Calamitea hold a minor 
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place, but Equisitum rogersii is ia magni6cent development, and 
branchlets of Walchia everywhere in abundance. 

In the Upper Permian about Cbarlottetown, the Carboniferous 
features of the formation are almost lost. Dadoxylon, Tyloden- 
dron, Walchia, Palissya and Baeria mingle with Voltzia, Ptero- 
phyllumt Pddozamities, ClathropteriSf ferns of Mesozoic type, and 
abundant Eqaisetacce. 

At Carleton a bressiated conglomerate contains many osseous 
fragments of considerable size, which in structure have a reptil- 
lian aspect. 

This series of deposits appears to have closed in an important 
glacial period, for on its summit rests not only drift fragments, 
which must have come from the distant hills of New Brunswick, 
but a well-marked glacial moraine, now consolidated into a firm 
mass of conglomerate five hundred yards in length, occurs in the 
valley of the Mill River, reposing on the summit of the Permian 
and underlying the horizontal Trias. 

The Trias contains no good deposits of plants, but such remains 
as we find are quite distinct from those of the underlying forma- 
tion. Even the ubiquitous Walchia gracilis has disappeared and 
a new form taken its place. Voltzia, Palissya^ Baiera mingle 
with a few inferior Cycads, and the accumulations of the ancient 
sand reefs are everywhere penetrated by the repent stems of 
Bquisetce and their peculiar bulbous nodes. 

This meagre flora is but the representaHve of Mesozoic plant 
life when the district was recoveiing from the desolation of a 
great glacial period. Later depo^^its are entirely wanting, but the 
chance occurrence of a high-typed Mesozoic reptile, theBaf^^gna- 
thus horealia (Leidy), in these early bedp, clearly establishes their 
systemic standing. The whole of this series of deposits is exceed- 
ingly interesting as illustrating the transition of plant life from 
the Carboniferous to the Triassic. 



NOTES ON THE WING-COLOR OF NORTH AMERICAN 
LOCUSTS BELONGING TO THE SUB-FAMILY (EDIPO- 
DINiE AND ITS SEEMING RELATION TO CLIMATIC 
CONDITIONS. 

BY LAWRENCE BRUNER, STATE UNrVERSITT, LINCOLN, NKB. 

Onb of the many features that have been noted in the study of 
our North American locusts during the past ten or a dozen years 
is the color- variation of the wings of the different species of lo- 
custs of the sub- family CEdipodinse. As all students know who 
have had anything to do with these insects, some have yellow, 
others orange, still others red, and a very few have their 
wings blue. While this is true, perhaps it has not been generally 
noted that the presence or absence of humidity seems to have 
some influence upon these color- variations in the different rep- 
resentatives of this group that are to be met with throughout the 
country. That such must be the case, I think there can be no 
doubt. But little investigation is necessary to show that along 
the Atlantic slopes and even in the interior of the continent as 
far westward as the eastern edge of the great plains, red ort>rHnge 
is the characteristic color. On the plains and in other arid dis- 
tricts of the west and southwest the red and orange give place 
almost entirely to yellow. In the mountains red re appears, 
while at a certain elevation and under peculiar conditions blue 
takes the place of both. In some species we find both red- and 
yellow- winged individuals. There are also those in which yellow- 
and blue- winged individuals occur. Nor are these wing-color 
variations confined strictly to special genera. We find both the 
red and yellow appearing in species of Arphia, Hippiscus, Derot- 
mema, Trachyrhachis, Psinidia, Lactista, Tomonotus, Dissos- 
teira, etc.; while the blue and yellow are common to representa- 
tives of Leprus and Trimerotropis. 

We find the red- winged species most common in humid regions, 
the yellow-winged in more or less arid regions. In the United 
States the blue-winged forms are found chiefly in mountainous 
regions just between the dry and wet conditions. At Pueblo, 
Colorado, Leprua wheeleri occurs with either blue or yellow 
wings. Near Ogden and Salt Lake City are found both this 
species and Trimerotropis cyaneipennis. They occur most 



abundantly a little below the upper shore- line of the ancient Lake 
Bonneville, and from that point up and down the mountain 
slopee for several hundreds of feet. Below there are to be found 
yellow- winged species of Trimerotropis, above red- winged Ar- 
phias. Blue-winged locusts are also to be met with on the lava 
beds of the Snake River Plains, on the alkali flats of portions of 
Montana, Wyoming, Nevada, and California, and in the Coast 
Range of mountains in southern and Lower California. 

This same variation in wing-color among the representatives 
of the sub-family was also ot)6erved in Mexico, where the writer 
had an opportunity of visiting a number of different regions 
from which specimens were secured. The dry interior contained 
most yellow-winged and the humid "tierra calientes" furnished 
most red- winged species; while the midway mountain regions 
were the characteristic home for a blue-winged locust. 

The following species are found with both red and yellow 
wings, viz. ; Hippiscus tvbsrculatus, the prevailing color red, but 
in the Big Horn Mountains of Wyoming yellow- winged speci- 
mens are not uncommon. Hippiscus^ here in Nebraska, seems to 
furnish about an equal number of specimens of each color. A 
couple of others of the genus are know to have the same wing- vari- 
ations. Psinidia sucsrata in the East is normally red-winged, but 
in the West is yellow- winged. Two of our Arphias, at least, 
have either red or yellow wings, while Traehyrhachis pardalina 
may be either the one or the other — the red being most common 
eastward and the yellow-winged westward upon the plains, and 
red again in the Sierra Nevadas. 

So characteristic does this variation in color of the hind wings 
of these insects appear, that I have about come to the conclusion 
that an examination of a fair representative collection of these 
insects would be a sufficient index of the climate of the region 
from where they came. Possibly I may bo wrong. If so, I 
%vould be pleased to hear the views of others who have made this 
feature more of a study than I have. 



CURRENT NOTES ON ANTHROPOLOGY.— XXIV. 

[Edited by D G. BHnton, M.D., LL.D.^ 

The Problem of Life. 

** Le Probl6me de la Vie" - such is the title of the latest work 
of that thoughtful and learned writer, the Marquis de Nadaillac. 
The great and serious theme he has chosen is handled with a 
ma^telful acquaintance with facts and a severely critical spirit. 
The sweep of his horizon is most extended. He begins with a 
statement of the possible methods of formation of the terrestrial 
globe, the first appearance of organic life upon it, and the suc- 
cession of animal and vegetable organisms which have one after 
another occupied its surface, down to the beginning; of the qua- 
ternary period. These questions fill about one-half of the three 
hundred pages of the volume. The remainder is an anthropologic 
study. The antiquity of man, the growth of his physical powers 
and intellectual faculties, and his identity throughout all ages, 
are the points which receive especial consideration. 

The results of this long and patient research are unfortunately 
negat ive. * * We must resign ourselves to the avowal that science 
can teach us nothing either about the first appearance of organ- 
ized beings on the earth, or about their succession in time, or 
their rapid multiplication in space" (p. 176). "I look as vainly 
down the vista of the unmeasured past as I do in the present for 
any positive evidence of the evolution of organisms or the trans- 
formation of epecies " (p. 178). ** As far as we wander, as widely 
as we search, everywhere the individuals of each species reveal 
the same uniformity of action, the same psychical fixity." Man 
alone shows the power of indefinite progress. ** Before such 
facts, who will pretend that man and beast ever sprang from one 
common ancestry ? " 

Such is the author^s conclusion. 

The Early Iron Age in Central Europe. 

With the general employment of iron, a new era arose in cen- 
tral Europe, one which gave birth to that high culture which has 
since focussed there the civilization of the wcyrld^ An intense 
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interest, therefore, surrotinds this remote period. History is 
silent about it, and archeology alone can guide us. This won- 
drous science reveals two diverse civilisations in that area during 
the early iron age, separated probably rather by a few hundred 
years of time than by a few hundred miles of space. 

The flrst is represented by the remarkable cemetery of Hall- 
statt, near Salzburg. This locality discloses a people skilled in 
working bronze, gold, and iron, manufacturers of richly decorated 
and gracefully formed pottery, lovers of ornaments of amber, 
glass, and agate, and accustomed to cremate their dead. We may 
place them 500-800 B.C. 

The late iron age is the La Tene period, one or two centuries 
before the Christian era, deriving its name from a station in 
western Switzerland. By that time the working of iron had 
reached a singular perfection; glass, gold, silver, and precious 
stones were frequent ; the dead were buried in stone coffins, and a 
local coinage was for the Orst time issued in metallic pieces, now 
popularly known by the name *• rainbow keys." 

Recent studies on this period are those of Dr. Jakob Heierli of 
Zurich, in the December number of the Proceedings of the Vienna 
Anthropological Society, who describes a La Tene station in 
eastern Switzerland; one by Dr. L. Niederle, in the Report of 
the International Congress of Pre-History at Moscow, discussing 
the age of iron in Bohemia ; and an address by Von Troltsch be- 
fore the German Anthropological Society with reference to it in 
southern Germany. 

Enigmatical Stone Implements. 

In Science, Jan. 6, Mr. Walter Hough describes a form of pol- 
ished stone implement with grooved surfaces, and suggests that 
these utensils were employed in beating out fibrous bark for 
clothing, paper, etc. This suggestion is not improbable, and 
has been accepted by some curators. In the Trocadero Museum, 
Paris, these stones are labeled ** Armatures de maillet d hattre 
les Hbres d*agave." In the University Museum, Philadelphia, one 
bears the label, '* Pounder said to have been used in pounding the 
agave in making pulque." There is no doubt of the correctness 
of this identification. The Mexicans called these implements 
atnatequini, paper beaters, from the verb amauitequi, Mr. Hough 
is also right in surmising that the Mexican paper was not made 
from the agave alone. Other materials were the bark of the 
** Cardia," a tree of the family Boraginaceas, and palm leaves, 
hqfas de pcUtna, which Boturini says made the finest of all. An 
article on the atnatequini may be found in La Nature, Dec. 15, 
1888. 

Another strange implement or ornament is the stone yokes or 
coUars which are found in eastern Mexico. In the Intemat. 
Archiv fUr Ethnographie, 1892, Dr. Ernst of Caracas has an in- 
teresting article on these. He believes them to be memorial 
tokens of great individual achievements and worn as signs of 
power and dignity, on certain ceremonial occasions. Mr. Strebel, 
who wrote an article some years ago on the same subject, enter- 
tained a similar opinion. As they are quite heavy, often weigh- 
ing about sixty pounds, some have supposed they were intended 
to fasten the victim to the sacrificial stone, the techcatl. They 
are evidently not adapted for this, however. I would suggest 
that they were the stones used in the game of ball, tlachtli, de- 
scribed by the early writers, enclosing the aperture through which 
the ball was to be driven. Some are closed with an armature, 
one of which is figured by Dr. Ernst. They are to be distinguished 
from the stone yokes from Porto Rico. 

Recent Researches in South American Ethnology. 

South America offers as large an unexplored region as Africa, 
and one with as promising possibilities. Strange that it has not 
attracted more attention from adventurous travellers! One of 
these, M. Henri Coudreau, has accomplished three expeditions, 
at the instance of th'e French government, into the far interior of 
Guiana. His general results have appeared in various works, as 
*' La France Equinoxiale," '* Chez Nos Indiens," etc. Lately, his 
linguistic collections have been edited by the competent hand of 
M. Lucien Adam, in a volume forming Tome XV. of the BibHo- 
theqtte Linguistique AmMcaine, published by Maisonneuve, Paris. 



It contains ample and carefully prepared vocabularies of the 
Ouayana, Aparai, Oyampi, and Emerillon dialects The first two 
are shown on abundant evidence to be members of the Carib 
stock, while the two latter are Tupi dialects. 

Ernesto Reetrepo Tirado is a young and active archssologist of 
the Republic of Colombia, equally enthusiastic in field work and 
in historical studies; as is well shown in his **E8tudios sobre los 
Aborigenes de Colombia,^' the first fwrt of which, a volume of 180 
pages with a good map, was published in Bogota last year. It 
begins with an extraordinary list of the tribes who occupied the 
territory at the time of the conquest, largely drawn from the epic 
of Juan de Castellanoe. That Mr. Restrepo had the courage to 
read the 110,000 verses which compose this epic is reason enough 
to entitle him to our profound respect. Of course, a great part 
of his study refers to the Chit)cha8, who had the highest culture 
of any Colombian tribes. They were, however, not the most 
skilful workers in gold. This honor belonged to the Quimbavas, 
upon whom he has written a long essay, separately published. As 
their wealth led to their early and complete destruction by the 
Spaniards, their ethnic affinity has not yet been determined. 

The University of Zurich possesses the rare treasure of five 
skeletons of members of the Alakuluf tribe of Tierra del Fuego. 
It seems these wretched islanders were taken to Europe to show 
in museums, and by some strange fatality all died at Zurich of 
pneumonia. Dr. Rudolph Martin has worked up their osteology 
and published his results in the VierteljahrsBchrift der Natur. 
OeseU. in Zurich. He finds the skulls well shaped, mesocephalic, 
with relatively large cubical capacity, 1590 cubic centimetres, 
and the horizontal cirrumference greater than that of the modem 
Parisians, as reported by Broca. The torsion of the humerus was 
less than in Europeans, and two of the humeri showed perforation 
of the fossa of the olecranon. The study is an exact and an in- 
teresting one. 

LETTERS TO THE EDITOR. 

«% OorretpondtmU are requetted tobecu brief <u potBibU, The wnter't node 
ieinaU eaeee required aa proof of good feUth, 

On requeet in advance^ one hundred eopiee of the number eontaining hii 
oommunieation ^eiU befumiahed free to am,if oorreepondent. 

The editor vHU be gUtd to publish any queriee ooneona/nt with the eharaeter 
of the journal. 

A Reply to Professor Hathaway. 

I HAVE just read the note of << praise and criticism** on my 
books by Professor Hathaway in Science of Feb. 17. Blindly allow 
me a few words in the way of reply. Passing over the first part 
of his note, and thanking him for any praise of my books which 
he has given them, I come to what he calls his *' illustration of 
my treatment and use of the method of infinitesimals." He 
says: ** Thus, by trigonometry, 

tin (x + dx) + 00$ (x + dx)^$inx^ 2cos ( -^+ ^) 

■^eo8zea8dx-{-co§xsindx 

^nnx-j-cosx + cosxdx, 

since |/ 2 co$(—-\. dxf =1, oa8dx=ly9indx = dx, 

Hence d {sin X'\-eo8x)=eoBxdx, a false result.*' 
Of course, it is a ** false result"; who would expect anything 
else when the work in it is false? But this is Professor Hatha- 
way's work; not mine. His statement, made above, that 

'' V 2co${~+ dxj = 1," is not true. For, 

^ 2eos ( — + dx\ = 1 -dXySa any mathematician can see. 

Therefore, d («n x + cosx)=zcosxdx-' sinx dx, a. true retuU. 

Professor Hathaway has given the above illustration, as hesays, 
to show how I <* establish the differentials of the trigonometric 
functions"; though I should have never known it if he hadn't told 
me ; and I deny that I should ever have taken this roundabout 
way. I hope that Professor Hathaway will not give the credit 
of his *< false resuH" to the infinitesimal method, which hesays 
*' is at best a dangerous one, even in the hands of the masters, 
let alone the average student." I think, on the contrary, that 
the method is a safe one, when well ^^^^'^stood. *::Iij the hands 
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of the average student" any method is dangerous. In view of 
Professor Hatha way *9 illustration, I do not feel called upon yet to 
** revise my eulogy on infinitesimals.'* E. A. Bowser. 

Bntgers CoUege, New Branswick, N. J., Mar. 2, 



A Question of Eyidence. 



In a recent number of Science I ventured to express the hope 
that a new em was dawning in American archaeologic science, 
and that the department of geologic archsBology especially 
would experience a needed renaissance. T laid particular stress 
upon the deceptive and meagre nature of the evidence already 
on record and ventured to point out the demands of the 
future with respect to certain lines of research. Some of my 
statements relating to the character of the evidence have given 
rise to sharp comment on the part of defenders of the paleolithic 
theory. I strongly deprecate personalities in scientific discussion 
and hesitate to refer in a critical way to the legitimate work of 
other investigators, desiring to restrict ra^ self to such criticism as 
18 absolutely necessary for sifting the evidence and getting at the 
truth; but the generalized statements by means of which I at- 
tempted to describe the old archaeology are not sufficiently tren- 
chant to be effective; more definite and detailed characterization 
must, it seems , be gi ven. ThiB can best be accomplished by means of 
illustrations drawn from the writings of those defenders of the 
faith who make most vociferous claim to superiority of knowl- 
edge and profundity of re^^earch. Numerous illustrations are at 
hand, but I will refer only to the work of those who have unfairly 
reviewed or offensively referred to the positions taken by me. 
Attention has been called in Professor Wright's work, ** The Ice 
Age," to a number of papers bearing on the paleolithic question, 
written by Mr. H. W. Haynes of Boston. In these papers, twelve 
lit number, I have carefully sought references to original observa- 
tions on the glacial archaeology of this country, and find to my 
surprise that they are limited to two lines and a quarter of text. 
These lines include, also, reference to the discoveries of Professor 
Wri;<ht, Dr. Abt>ott, and two others present on the occasion. The 
record reads as follows: *' Several implements were taken by the 
others, either from the gravel, or the talus on the river bank, in 
no J presence, and I found five myself. ^^ * The italics are my own, 
and call attention to essential features of the finds and to the fact 
that Mr. Hay nes's investigations are expressed in five words — 
quite sufficient no doubt for the presentation of the matter, since 
the articles found were probably all modem pieces from the talus. 
Now, any one could find these objects in the talus at that day, and 
DO one now attaches any value to such finds save three or four 
advocates of the paleolithic theory in America who hesitate to 
acknowledge, or fail to see the shortcomings, of their early work. 
The chances are a hundred to one that all talus finds and all the 
finds made by Mr. Haynes are Indian shop-rejects left by native 
w^orkmen who utilized the argillite bowlders and masses that out- 
cropped in the face of the bluff. But whether they were from 
the tedus or not, I would call attention to the fact that the Ian- 
g^uage used by Mr. Haynes in describing the discoveries indicates 
practical * * ignorance " of the only essential points of the discus- 
sion of fossil man. In the first place had he known that the 
things he picked up *' either from the gravel or the talus,*' as he 
states it, correspond exactly with the ordinary modem quarry 
and shop-rejects of the Trenton region, he would certainly not 
have ventured to class them with European paleolithic imple- 
ments and to build a monument to American antiquity and to 
himself upon them ; and, in the second place, had he known that 
the only legitimate proof of the antiquity of such specimens in 
America is geologic proof, he would not have failed to properly 
discriminate between those articles obtained from the gravels in 
place — if there were such — and those obtained from the talus. 
From his language it is evident that at that time he had no com- 
prehension of the real problems involved, and could not have ap- 
preciated the necessity of the discriminating ol)Bervation now con- 
sidered essential by scientific men ; consequently, his observations 
made in archssologic obscurity and geologic darkness amount to 
naught, and no subsequent patching-up can redeem them. 

1 Haynes, H.W. Proo. Boston Soa Nat Hist Vol. XXL, p. ISSi. 



Professor Wright, who is vigorously championed by Mr. Haynes, 
does not claim to have found any relic of art in the gravels, and 
hence probably knows nothing, from his own observation, favoring 
the glacial age of man in America, and I was led, in a review of 
portions of his published work, to question his judgment in writing 
so much on the finds of others, and accepting all statements that 
came to hand without apparent attempt at discrimination. Mr. 
Haynes has been more successful in his finds, having added five 
unverified turtlebacks to the long list of ** paleolithic" strays. 
He may not have broken Professor Wright's record in number of 
papers published, but he has been less discriminating in the use of 
unsound data. Having little knowledge of native art and less of 
geology, he has rarely touched the subject of glacial man without 
adding to its obscurity. His most pronounced shortcoming is, 
however, in the line of original research; when the three lines 
recording his complete achievements in the American field are 
cut down to five words, as quoted above, and these words reduced 
to their real hearing upon the question of glacial man in America, 
we have only the punctuation leftl It would be diflBcult to find 
within the whole range of scientific writing three lines containing 
less of science or evincing a greater degree of incompetence to 
treat of the subject discussed, than these. 

Another example of ** that half wisdom half experience gives " 
may be cited, lii a recent publication, Mr. Haynes avers that I 
have rashly and wrongly characterized the work of other investi- 
gators; yet a hurried glance into his part of that work convinces 
me not only that I shall be acquitted of this charge, but that I 
may now safely venture farther. I am constrained, therefore, to 
suggest that perhaps Mr. Haynes's investigations of paleolithic 
man in Egypt — in the jonly field in which he can possibly lay 
claim to having added a single new fact of importance to the data 
of archssologic science — will not require more than five words 
for their proper record. A brief summary of these researches 
may be given. 

Scattered over the surface of the ground in the valley of the 
Nile he found several implements of supposed St. Acheul type 
and numerous examples of other flaked objects of ordinary and 
extraordinary shapes. We learn, however, in his own words, 
that '* Quaternary deposits do not occur in the Nile valley, so far 
as I am aware, though they have been found in various parts of 
the Sahara." * 

The ** implements" of St. Acheul type are assumed to be paleo- 
lithic, because of their looks. This is the " evidence " of the ordi- 
nary paleolith hunter, and it does not appear of the least conse- 
quence to him that the quaternary deposits which alone could 
furnish the only real element of proof of antiquity — the geologic 
element — are not found in the Nile valley at all, but are said to 
exist somewhere in Sahara. These enormous leaps from meagre 
data to full-blown conclusions are characteristic of the past archss- 
ology, and awaken feelings of amazement in the minds of practi- 
cal students to-day. Even if analogies of form in implements are 
allowed to have a definite value in cultural or chronologic correla- 
tions in Europe and adjoining lands, it must be insisted that in 
America, until types of flaked objects other than those foimd 
commonly in Indian shop-refuse heaps are established, the test of 
antiquity shall be a geologic test. 

The two illustrations given serve to indicate my reasons for 
raising the question of competency with respect to the evidence 
relied upon to establish a paleolithic glacial man in America. 
Observations of the class cited, howsoever greatly multiplied, can 
never amount to proof, demonstrating rather the lack of it. My 
position with respect to this point need not be misunderstood: 
when a single artificial object is found that can be fully and 
satisfactorily verified geologically, I shall gladly join hands with 
other students in making it a nucleus about which to arrange all 
that are clearly feUows with it. Then, and not till then, will 
uncertainty become certainty, and not till then can the question 
of the grade of glacial art be taken up and profitably studied. I 
only ask that the evidence relating to glacial man be properly 
scrutinized, and that meanwhile paleolithic man in America shall 
bide his time. 

• Haynes, H. W. ** The FossU Man,*' Popular Soienoe HonChly, YoL XYIL^ 
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While awaiting the discovery of new evidence tending to estab- 
lish a glacial man in America, I have undertaken to analyze the 
old testimony as embodied in the writings of investigators of the 
American questions, and short papers covering part of this ground 
will soon appear. I had not anticipated this present diversion, 
however, as I had thought of Mr. Haynes only as a convenient 
verifier of that large class of unfortunate ''paleolitbs'* whoi«e 
pedigree happens to be shaky. My work was intended to bear 
only upon that of real investigators, such as Abbott and Cresson 
and Metz, who have for years sought earnestly, if not always ef- 
fectively, for the evidence that is to make symmetric the culture 
development of two hemispheres. Those writers who undertake 
to use, and defend the evidence collected by, these students, will 
do well to remember that they shine by borrowed light, and should 
for much- vaunted modesty's sake, if not for science sake, keep 
well within reach of its limited ray. 

If my '<rash^ assertions, hitherto made, respecting the nat- 
ure of the testimony relied upon to establish a glacial, paleo- 
lithic man in America, lead finally to a just estimate of the real 
evidence and to the establishment of a firm basis for future opera- 
tions in this great field, I shall feel amply repaid, notwithstand- 
ing the storms of sharp words and the streamlets of doggerel the 
publication of these views seems destined to call forth. 

W. H. HoucES. 
Wubingum. D.a 



The Neanderthal Skull. 



In reference to Professor Haynes*s observation in Science, Feb. 
34, p. 107, that, not having seen the report of Professor Virchow's 
address, he could not judge ** how far Dr^ Brinton may have been 
misled by his authorities, ** I beg permission to furnish both him 
and other readers of Science the opportunity of judging, by quot- 
ing Virchow's precise words about the place and surroundings of 
the Neanderthal skull. They are as follows : — 

<*Ftir dieBeurtheilung dieser Gebeine ist es von Wichtigkeit 
zu erw&hnen dass dieselben aus keiner Hdhle herstammen ; auch 
hat man sie nkht an ihrer Lagerst&tte aufgefunden, niemand hat 
sie ausgegraben, sie sind in Bezug auf die geologischen VerhElt- 
nisse, unter denen sie sich befanden, nicht Qegenstand der 
Beobachtung gewesen. Sie wurden gefunden in einer Schiucht, 
die zunftchst eines Bergabhanges sich gebildet hatte ; durch dieee 
Schiucht waren Wasser herabgekommen und batten allerlei 
herausgespQlt ; wo die einzelnen StQcke frQher gelegen batten, 
wusste niemand. Darunter befanden sich auch das BruchstQck 
des Schftdels." 

Professor Haynes refers to the finder, **Dr. Fuhlrott" (evi- 
dently meaning I^'ullroth). This person's statements are seriously 
questioned by Professor Virchow, apparently from information 
derived from Mrs. FuUroth, who imparted it in unt^uspecting 
innocence of the grave decisions involved; as the Professor 
gleefully narrates. Vu"chow*s earlier report will be found in the 
Verhand. der Berliner Anthrop. Gesell. for 1872. 

D. G. Brinton. 

PhUadelphlft, March 1. 



scending multitudes of these bubbles, pretty uniform in size, say. 
8 or 9 inches in diameter, apparently ; none less than six ; no small 
ones being observed. 

The two observers state that they carefully fixed their atten- 
tion on particular bubbles, in order to compare notes, and saw 
them seem to rest on the bough of a tree, or the top board of the 
fence, and then gently roll off and disappear or go out of sight. 
The sun was sinking and dropped below the opposite hills as they 
reached the foot of the long descent and entered the village, and 
the appearance came to an end. But up to this time the air 
seemed to be filled with these transparent floating spheres. The 
position of the observers with regard to the light seems to have 
made some difference as to seeing well this or that large aggre- 
gation or swarm that one or the other pointed out. The bubbles 
were highly colored, iridescent gave the same sort of reflections 
as soap-bubbles, and apparently vanished individually in mucb^ 
the same way. All these points I have ascertained by repeated 
conversations. 

Captain Hetherington (Lienteant Colonel by merit) is widely 
known for his extensive apiaries, the largest in the country, and 
is an exceptionally good observer. Mr. Sternberg abo is a 
gentleman of intelligence and careful observant character. 

The only theory I have been able to form to account for such a 
phenomeflon is, that if a certain kind of dust floated off in the 
air, each particle composed of some sort of (saponaceous envelope, 
enclosing a highly expansible centre or corp, like ammonia,— 
particles of this character expanded by the warm air, and at the 
same time moistened, might, under very nice conditions, produce 
such an effect. 

I will add, apropos of snow-rollers, that Mr. Sternberg statf s 
that, years ago, he once saw, in Schoharie County, what he called 
'* auger borings*' of snow; which he described as spiral roll«^ 
about two inches in diameter, and broken into fragments of vari- 
ous sizes, like the borings turned out by an auger. 

Henry U. Swinnerton, Ph.D. 
The Parsonage, Cherry VaUey, N.T. 



Aerial Bubbles. 



The account of *' snow-rollers" in your recent issue recalls an 
atmospheric phenomenon which was beheld here by two witnesses 
of unimpeachable charaater several years ago, of which no ac- 
count has ever been published. Towards sunset, late in April, 
1886, on a warm, thawing day, the snow rapidly disappearing, 
two men, Capt. John E. Hetherington and Mr. Marcus Sternberg, 
as they rode down the long hill towards this village from the 
east, saw what appeared to be innumerable spherical bodies float- 
ing in the air like soap-bubbles. Both men saw and wondered at 
the appearance for some moments before either spoke. Capt. H. 
then said, **I wonder whether I am dreaming?*' The other 
rubbed his eyes and echoed the sentiment. *»Well," said the 
captain, ** I wonder if you see what I see; what do you see?" 
They questioned each other, and both agreed as to their impres- 
sions. An orchard lay along the lower and northwesterly side of 
the road, and all in among the apple- trees were thick, gently- de- 



Hardy Towhee Buntings. 

ELLvma noticed the effect of the recent severe weather on the 
crows near Washington, which Dr. Ridgway gives an account of 
in Science of Feb. 10, 1 was greatly surprised to find the towhee 
bunting (P. erifihropthalmuB) evidently wintermg here. During 
the second week in January last, I ot)eerved two individuals and 
heard the notes of others. As the towhee seems to get most of 
its food upon the ground, its presence during deep snows and 
severe cold rather surprised me. The authors of the U. S. National 
Museum Bulletin, No. 20 (Avi Fauna Columbiana), say of the 
towhee: ** Chiefly a spring and autumn migrant. A few breed 
with us, but none remain during the winter.** It usually makes 
its appearance here in the first warm weather in March, and I 
have found it to breed quite abundantly in suitable localities*. 
During the same cold snap I picked up numbers of dead gold- 
finches, juncos, and native sparrows, evidently victims of the 
weather. The turkey vultures (C. aura) also suffer from the cold 
and are sometimes found unable to fly, their plumage being coated 
with snow and ice. In order to prevent the extermination of the 
bob-white during the past winter, a Virginia sportsman^s club 
furnished quantities of wheat-screenings to any persons who 
would place the same in localities frequented by the birds. 

Albert B. Farnhah. 

Bennlikge, D.C. 



The Speech of Children. 



The paper in Science of March 8, having the above title, by Mr. 
A. Stevenson, has much interested me. In the fifth paragraph, 
on page 120, the author says : « The child apparently regarded 
himself only as object and not at all as subject.*" This conclusion 
is reached by the child's use of the third person in speaking of 
himself. It seems to me inconceivable that a conscious being 
should regard himself other than as subject. The peculiarity of 
expression — a common enough one in children — I believe to 
exist, first, because the child hears himself conslanUj referred to 
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as the object, and, second, because of the wrong and foolish 
method of conversation employed — not necessarily by the child's 
parents — when taikinji: to him. Such examples as *'Baby kiss 
mamma," ** Does Freddie love his auntie?" •* Is little Mary cold ?" 
etc., can hardly lead to an early conception of correct verbal ex- 
pression. Howard Ljlibnthal, M.D. 

New York, 48 Bast 29th Street, HarCh 6. 



Solidnnpilate Pigs. 

Thb **male footed hogs" inquired about by Bfr. Jno. H. Frick. in 
Science of Feb. 24, p. 107, are described and figured in my article 
entitled <<OnaBreed of Solid-Hoofed Pigs Apparently Eetab- 
iished in Texas," Bull. U. S. Geol. and Geogr. Surv. Terr., Vol. 
IV., No. 1, Feb. 5, 1878. p. 295. Eluott Coues. 

Smlthaonion InetltutloD, WaebiugtOD, D. C., March 1. 
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Original Papers on Dynamo Machinery and Allied Subjects. By 
John Hopkinson. M.A., D.Sc, F.R.8. New York, W. J. 
Johnston Company. 

This volume is a collection of the papers on electro- technical 
subjects which Dr. Hopkinson has published at various times 
during the last fourteen years. 

It will be unnecessary to speak of the great value of these 
papers, for a number of them have passed into the text-books and 
form a part of the education of every technical student, and there 
is probably not an electrician in the country who has not found 
himself obliged to obtain the greater part of the remainder in 
some form or other. But a book of clippings from engineering 
joomals is never so satisfactory as a bound volume, and the elec- 
trical profession will accord a warm welcome to this little book, 
the more so as it contains several papers which have hitherto been 
difficult to obtain. Of the eleven papers here collected, five are 
on electric lighting and dynamo-electric machinery, two on trans- 
fcnrmers and transformer tests, two on theory of alternating cur- 
rents, one on an electrostatic effect in conductors carrying alter- 
nating currents, and one on electric light-houses. The first five 
contain the * * epoch making " work on characteristic curves, and 
on efficiency tests of dynamos. (In passing, it may be noted that 
the paragraph on page 86, on the use of the characteristic to find 
the lowest speed at which a machine can be run and yet produce 
an arc, is given wrongly in Professor S. P. Thompson s ** Dynamo- 
Electric Machinery." page 278.) But to technical readers the 
most interesting portion will be the papers on alternate currents 
and transformers, included in which is an account of the recent 
tests on the Westinghouse transformer, of importance as showing 
that the old accusation of poor all-day efficiency can no longer 
be made against the commercial transformer. These treat of the 
parallel and series running of alternators, the design of trans- 
formers, the e£Fect of capacity in transformers, the power con- 
sumed in alternating current arcs, etc. 

The advantage that this book has over the papers as originally 
printed is the fact that most of the errors and misprints have 
been corrected. A few yet remain, however. On page 155, 2 fi 
should read 2 ir ; sine 2 ir / T (< -h r) should read sin 2 ir / T {t — t); 
the sign of the solution of the diflferential equation for H should 
be ~ instead of -t-. On page 157, ey should read 2y; through 
the whole of this part of the book H' is printed instead of H, This 
would be objectionable if intentional, but it seems to be an acci- 
dent, as on page 179 the dot is used instead of the stroke, but 
placed wrongly. 

Electricity and Magnetism : Being a Series of Advanced Primers 
of Electricity. By Edwin J. Houston, A.M. , Professor of Natu- 
ral Philosophy and Physical Geography in the Central High 
School of Philadelphia. New York, W. J. Johnston Co. 

From the preface we learn that this book is meant for the '* gen- 
eral public*' and the increased ** number of those to whom a 
knowledge of the laws of electricity has become a necessity of 
e very-day business life." While it is proverbially hard for a 
specialist to decide what the public want, it may be doubted if 



they will see much to choose between this and the scores of 
similar books which have been published. It is possible, however, 
that the name on the title page may prove an attraction to many. 
On inspection the book is found to treat of the simpler theoretical 
principles, technical subjects, such as the dynamo, arc-lamp, etc., 
taking up about fifty hues out of the three hundred p^ges which 
comprise the book. 

As In most books of the class, there are numerous inaccuracies; 
to mention a few : on page 28 a black surface is stated to be a 
worse radiator of light than a white one ; whereas, of course, the 
reverse is the case; carbon is given as an exception to the rule 
that the conducting power of metals decreases with rise of tem- 
perature; the ** conducting power of all alloys or mixtures of dif- 
ferent metals " is stated to be ^* very much less than that of anj 
one of the metals of which they are composed," in forgetfulness 
apparently of the fact that Matthiessen gives a long list of alloys 
whose conductivity is the mean of their constituents, etc. 

The idea of giving references and extracts from books which 
should be read by thofie desiring a fuller knowledge of electricity 
than can be gained from the primers, can be considered a good 
one. It may, however, be questioned if the quotation from Pro- 
fessor Ayrton's book, *• Practical Electricity,** would give a 
reader the impression that it is a book on electrical laboratory 
work, and whether there is any necessity of quoting the author's 
** Electrical Dictionarv" and ** Physical Geography*' so often 
among the selections from standard works, especially where, as 
on pa^^e 1^, under ** Extracts from Standard Works,** the author 
quotes his dictionary as quoting Fleming, where the extract 
could, with no loss, have been made directly from the original. 
The chapter on Electrical Work is one of the best in the book, 
and the unscientitlc reader can hardly fail to understand the ideas 
treated of completely. R. A. F. 

ContrtbiUioTut front the Botanical Laboratory of the University of 

Pennsylvania, Vol. I., No. 1. 
Bulletin of the Scientific Laboratories of Denison University^ Gran- 
ville, Ohio. Vol. Vll. 
In these days of enormous multiplication of books, magazines, 
journals, proceedings of societies, etc., there should always be 
reason for the establishment of a new serial. The avenues of 
publication are already so numerous that it is almost impossible 
to keep track of all. The agricultural experiment stations have 
vastly increased the amount of literature dealing with scientific 
results, and the comparatively new departure of universities, in 
issuing periodical publications, is one rather to be deprecated than 
encouraged. It would seem far better, for example, to do as Colum- 
bia College in New York, and Harvard University in Cambridge 
do, that is, to publish articles in established periodicals oi^ scien- 
tific serials, rather than to originate new ones. Columbia College 
publishes the ** Contributions from the Herbarium ** in the Trans- 
actions of the New York Academy of Science, while Harvard 
University prints *' Contributions from the Chemical Laboratory ** 
in the Proceedings of the American Academy of Arts and Sci- 
ences. 

These remarks are induced partly by the recent appearance of 
No. 1 of Vol I. of ** Contributions from the Botanical Laboratory 
of the University of Pennsylvania** and Vol. VII. of the *• Bulle- 
tin of the Scientific Laboratory of Denison University.** Both of 
these are creditable publications. The former contains some 
valuable papers upon Dionoea and other subjects, and the latter is 
a catalogue of the fiowering plants and ferns of Licking County, 
Ohio. With the Philadelphia Academy, the Franklin Institute, 
and the American Philosophical Society, all issuing serials in 
Philadelphia, the raison detre for a new serial there does not ap- 
pear. The case of the Denison University is not quite parallel, 
but most probably there would be little difficulty in arranging for 
the publioation of such papers in other places. 

In the University of Pennsylvania contributions we have the 
following papers : ** A Monstrous Specimen of Rudbeckia hiria^^* 
by J. T. Rothrock; '* Contributions to the History of Dionoea 
musciptUa,'^ by J. M. McFarlane; <'An Abnormal Development 
of the Infiorescence of Dionoea,*' by John W. Harshberger ; * * Man- 
grove Tannin,*' by H. Trimble; *' Observations ^onj^D^Kca r«- 
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pen$y^ by W. P. Wilson; "A Nascent Variety of Brunella vul 
gari^'^ by J. T. Rothrock ; and ** Preliminary Observations on the 
Movements of the Leaves of MelUotus alba L. and Other Plants," 
by yf, p. Wilson. Numerous new points are brought out by the 
studies of Dr. McFarlane on Dionoea. Among others he notes 
that two touches of the sensitive hairs are usually necessary to 
cause closure of the leaf. What he calls *' memory power of the 
protoplasm,*^ that is, response to a second stimulus when the first 
had no appreciable effect, he finds is sharply retained for from 80 
to 45 seconds; and in from 55 to 60 seconds the effect of the first 
stimulus is lost. He also found that the hairs were not alone 
sensitive, although they were most so. But both outer and inner 
leaf surfaces show a marked degree of sensitivity. It was ob- 
served, likewise, that, althongh falling water, like rain, had little 
or no effect, immersion in water caused closure of the leaves as 
soon as the water touched the hair. Although three is the normal 
number of hairs on each blade of the leaf, our author has seen 
seven on one and six on the other half of a leaf; and he says 
leaves are frequently observed with from 8 to 18 hairs. *' Such 
facts give countenance to the view that the sensitive hairs were 
once more numerous and diffuse in distribution, a condition still 
retained by Droseni.** The hairs are jointed just above the base, 
and this seems to be the special irritable centre. 

The epidermal cells of the leaves are stated to be admirable 
objects for observing the continuity of protoplasm. After proper 
treatment, the method being described, there are seen *' along 
each side 18 to 80 protoplasmic bridges, which are slightly con- 
stricted on either side of the cellulose wall, and form' a central 
swelling at the passage through the pore aperture. The transverse 
or oblique walls are traversed by 5 to 8 similar processes, so that 
the protoplasm of each epidermal cell is linked to that of neigh- 
bor cells by 50 to 75 fine connecting threads, and these again col- 
lectively are united with the cylinder of sensitive cells in the 
irritable hair." Various other subjects are considered, but they 
cannot be referred to here. 

In the Bulletin of the Denison University, above mentioned, 



we have a catalogue of ©45 species of plants occurring in Licking 

County, Ohio. Mr. H. L. Jones, the author, gives a list of the 

herbaria consulted, a short sketch of the county geology, and 

other facts. A mong them are the times of flowering of t^be plants, 

and we note that in November 44 species bloom, in December 11, 

in January 14, in February 9, in March 17, and up to July 580. 

Thus no month of the year is without some flowers. 

Joseph F. James. 
Washington, March 1. 

An Introductory Manual for Sugar Growers, By Francis Watts, 
F.C.S.. F.LC. London and New York, Longmans, Green & 
Co. 151 p. ni. 8^. 

In the rapid extension of agricultural chemistry and scientific 
agriculture, a vast amount of tabular matter has been piepared, 
thousands of analyses have been made, and yet the results are 
neither satisfactory nor proportional to the work done. Professor 
Whitney has recently placed the position very clearly in saying, 
** There has been no satisfactory interpretation as yet of much of 
the work which has been done on the chemical composition of 
soils and plants, and the results of plat experiments have in most 
cases been very conflicting and uncertain.^' In this country the 
government experiment stations are issuing bulletin after bulletin 
of valuable and interesting reading; but even they, with all their 
superior advantages, have, as yet, fallen far short of their pur- 
pose. One reason for this is in the pre-eminence given to analysis 
and in the slighting of ** condition," which latter feature forms 
a prominent part in the opening chapters of **An Introductory 
Manual for Sugar Growers," by Mr. Francis Watts, government 
chemist at Antigua, W. L The first half of this interesting little 
book may be perused with profit by agriculturists the world over, 
presenting as it does a remarkably clear and intelligible disserta- 
tion on the elements of agricultural chemistry, treating first of 
soils, then of plant life and plant food, and finally of manures 
and fertilizers. The remainder of the work is devoted exclusively 
to the sugar industry, beginning with the planting and cutting of 
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Anthropological Society, Washington. 

Mar. 7. —George H. Boehmer, Pre-His- 
toric Naval Architecture of Northern Eu- 
rope; George R. Stetson, Mental Atrophy in 
the Working Classes. 



THE RADIOMETER. 

By DANIEL S. TROY. 
This contains a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes' tubes. 

Price, postpaid, 50 cents. 

R. D. C. HODGES, 874 Broadf ay, R. T. 




WORLD-ENGLISH. 



25 Cent*. 



HANDBOOK OF 
WORLD-ENGLISH. 



36 Gents. 

Bx • Pre«ld«nt Andrew D. 
White, of ComeU Unlyerslty, 
saya: **I belleye thatthe highest interests of Chtis- 
tian olTilisation and of humanity would be serred 
by its adoption/' 

** So set down, our tongue is the best for the world 
to unite upon."^— Brooklyn Eagle. 

** The idea of Mr. Bell has much to recommend it, 
and the presentation is charmingly clear.''— ^meri- 
oon^Phila. 

**The result is a language which cannot fall to 
meet with acceptance."— Bottom Traveller. 

** World- English desenres the careful consideration 
of all serious scholars."— Jlbdem Language Note*. 

Sent, postpaid, on receipt of price. 

N. D. C. HODGES, 874 Broadway, New York. 



INSECTS AND INSECTICIDES. 

A PRACTICAL MANUAL, 

Concerning Noxious Insects and the Methods 
of Preventing their Injuries. 

By CLARENCE M. WEED, 

Professor of Entomology and Zoology, New 
Hampshire State College. 



WHAT IS SAID ABOUT IT. 

" I think that you have gotten together a ▼ery 
useful and valuable little book.'^— Dr. C. V. Riley, 
U. 8. Entomologist, Washington, D. C. 

**It is excellent."^ — James Fletcher, Dominion En* 
tomoiogist, Ottawa, Canada. 

** I am well pleased with it.'"— Dr. F. M. Hexamer. 
Editor American Agriculturist New York. 

*' It seems to me a good selection of the matter 
which every farmer and fruit grower ought to have 
at his immediate command.^'— Prof. S. A. Forbes. 
State Entomologist of Illinois, Champaign, lU. 

** A good book, and it is needed.''— Prof. L. H. 
Bailey. Cornell Unlyerslty. 

** it is one of the best books of the kind 1 haye 
eyer seen.'"— J. Freemont Hickman, Agriculturist, 
Ohio Experiment Station, Columbus, Ohio. 

** I shall gladly recommend it.''— Prof. A. J. Cook, 
Michigan Agricultural College. 

Price, $1.35. 

Bent postpaid to any address on receipt of price. 



Reading Matter Notices. 

Ripans Tabules : best liver tonic. 
Ripans Tabules cure Jaundice. 
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RESTORE YOUR EYESIOHT 

CataraotB, scars or films can be absorbed and 
pmbr»ed nerves restored, wrlthout the knife 
or risk* Diseased eyes or lids can be cured by 
qor kome treatment. *' We nrovti t<L*^^Hva« 



risk* Diseased eyes or lids can be c 
««* kome trpatment. "We prove it.'* hbm* 
^S^*» S??!*"*^*!* ^^ Illustrated psmpUet. 
JHome Treatment for KyesJ* free. DonHm^l^ 
Everybody wanu It. •*THX«Tx,»'Olen«Fi^jNY" 



R. D. C. HODGES, 874 Bnadf ly, lei Tort 



'#NEW ARC LAMP 

^li COLLEGE PROJECTOR 



r^nn. 



FOR (CJCftNDE SC E FSkT 



H^J.W.aUEEN&CO. 



tmaMSiSMitm 
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the oane, and passing on in natural sequence to the mi]l, the 
treatment of the juice, the manufacture of the sugar, the testing 
of the sugar solutions, and finally to the molasses and fermentation. 

Throughout, the hook is one for the practical man, and much 
important detail has been embodied within its pages. One of 
the best chapters is that treating of ** Condition or Heart," plant 
food, and drainage, the first constituting, as Mr. Watts says, <* a 
large portion of the science of agriculture." Analyses are, of 
course, given, but they are not asked to do duty for the whole, 
as is often the case in agricultural treatises. It is interesting to 
note, too. the remarks upon the assimilation of atmospheric^ 
nitrogen by the LeguminossB, in which Mr. Watts follows Ber- 
thelot. Schldsing and Laurent have, indeed, recently denied the 
fixation of nitrogen by the action of microbes beneath the surface 
of the soil, but their theory of chlorophyll acticm needs far greater 
proof than they have offered. Berthelot is a good leader. Chap- 
ter III. deals with the sugar cane, treating of the preparation of 
the land, the manner of manuring and weeding, the cutting of 
the cane, and the utilization of the trash. Chapter IV.* is of 
general interest, though the facts are applied in a particular 
manner to sugar growing. The collection, retention, and value 
of pen manures, the application of green dressing and of chemi- 
cal manures, including potash, phosphates, superphosphates, 
sulphate of iron, etc., forms together an interesting study. The 
fallacy, which is so common, of supposed increase in manurial 
value of the excreta as compared with the food eaten, is here 
spoken of, as is also in a previous chapter the practice of burning 
the trash under the impression that thereby its value as a fertil- 
izer is increased. 

In the chapter dealing with the mill and the extraction of the 
juice, tbe various types of the former are compared and diagrams 
given. The application of hydraulic attachment to the rolls is 
mentioned, and a comparison is made of the results from crush- 
ing and those obtained by maceration and diffusion. The suc- 
ceeding chapters treat of the juice, tempering, clarifying, filter- 



ing from the scum and the utilization of the latter, the manufac- 
ture of the sugar, in open pans, with strain, and in vacuum, and 
finally of the testing of the solutions and syrups. The produc- 
tion, compositioh, and uses of the molasses with the recovery of 
the sugar therefrom, and finally tbe nature of ferments and fer- 
mentation with the yield of alcohol and the forms of the stills 
employed, constitutes the subject matter of the concluding chap- 
ters. There are in addition tables of the temperature of steam at 
varying pressure, a list of the elements with their symbols and 
atomic weights, and a table of the densities, etc., of saccharine 
solutions. 

We should be pleased to see this book in a second edition much 
enlarged and amplified, and trust that it is but the beginning of 
a series. C. P. 



AMONG THE PUBLISHERS. 



Sm Robert S. Ball, F.R.S., the well-known English astrono- 
mer, has just completed an *' Atlas of Astronomy," containing 
numerous beautifully printed telescopic views of planets, the 
sun*s corona, etc., and diagrams of orbits. There are many star 
maps, and a series of twelve plates devoted to the moon, show- 
ing its aspects on consecutive days from the third to the four- 
teenth, making seventy-two plates in all. An introduction of 
nearly sixty pages gives a comprehensive explanatory text. The 
Atlas is published by D. Appleton & Co. 

— Bulletin No. 40 of the United States National Mueum is No. 
IV. of the Bibliographies of American Naturalists, published by 
the government. This one is by L. 8. Foster, and gives the writ- 
ings of the ornithologist, Geo. N. Lawrence. A portrait faces 
the title-page, and in the course of the 124 pages, 121 titles are 
enumerated. Under these titles are given all facts connected 
with them. The species given in each are enumerated, together 
with the locality and pagp. A very full index given ready refer- 
ence to any speciea mentioned. 
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Dr. T. H. Andrews^ Jefferson 
Medical College, Philadelphia, says of 

Horsford's Acid Phosphate. 

"A wonderful remedy which gave me 
most gratifying results in the worst 
forms of dyspepsia." 

It reaches various forms of 
Dyspepsia that no othei medi- 
cine seems to touch, assisting 
the weakened stomach, and 
making the process of diges- 
tion natural and easy. 

Descriptive pamphlet free on application to 
Aomfori Chemical Works, ProTl4eBce. R. I. 



Beware of Substitutes and Imiutions. 

For sale by ail Druggists. 



Exchanges. 

[Preeof charse to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.) 



For sale— A Zentmayer new model U. S. Army 
Hospital monooalar stand. Price $110, will sell for 
$75. Address H. C. Wells, No. 161 Broadway, New 
York. 

For sale— A complete set of the third series of the 
American Journal of Science (1870-1898) handsomely 
bound in single volumes in dark brown half moroc- 
co. Address Q. H. Williams, 808 Cathedral Street, 
Baltimore, Md. 

For sale, or for ezchanice for books on medi- 
cine or surgery, new editions only, a large geo- 
logical library, containing nearly all the State and 
Goyemment Reports sinoA 18^5. Will be pleased to 
answer letters of inauiry and give Information. 
Address B. BLLSWOBTH CALL, LouisyUle, Ky. 

For exchange.— Slides of Indian Territory Loup 
Fork Tertiary Diatoms for other microscopic fos- 
sils. Address S. W. WILUSTON, Univ. of Kansas, 
Lawrence, Kans. 

For exchange.— Will exchange an "IdeaP' Mi 
crosoope of &. and J. Beck, London, 2 eye pieces 
8 objectiyes, 8 inch, 1 inch, 1-6 inch; bull's eye con 
denser on stand, substage condenser, mechanica 
stage, etc., for any of the leading makes of type 
writers. Particulars by mail. DBLOS FALL, Albion 
College, Albion, Mich. 

Sale, or exchange for similar material ; Diatoms 
(Isthmia neryosa), unmounted, from San Francis- 
co Bay. M. J. ELBOD, Bloomlngton, III. 

For sale or exchange. — T have a few copies of my 
translation of ^^Strasburger's Manual of vegetable 
Histoloffv, 1887/' now out of print, which I will send 
post-paid for $8 or for one dozen good slides illus- 
trating plant or animal structure. Address A. B. 
Heryey, St. Lawrence University, Canton, N. Y. 

The undersigned has the following specimens to 
exchange for crystals of any eastern or foreign lo- 
calities or Indian relics: tin ore, metaoinnabarite, 
stibnite, gamierite, calenanite, hanksite, nlexite, 
nibellite, lepidolite, blue and green onyx, CaL pine- 
ite, aragonite on chalcedony, cinnabar, double re- 
fracting spar, clear and clouded, and others. J. B. 
Bush, care of General Delivery, Los Angeles, Cai. 

For sale or exchange.— A private cabinet of about 
900 species of fosaila, well distributed geologically 
and geographically. Silurian, about 40; Devonian, 
about 60; Carboniferous, about 80; others, about 80. 
Frank S. Aby, State University, Iowa City, la. 



Wants, 



\ COMPETENT TEACHER of botany in coUege 
rV or university is open to engagement. Address 
L., Box 86, Rochester, Mich. 



pAN anv one inform me as to the age to which 
\j cats have lived? I have one twenty years old. 
Edward D. Webb, 188 W. Eighty-flrst St., New York. 



W^ 



ANTED — Second-hand. Foster's Physiology, 
Balfour's Comparative Embryology, Clans & 
Sedgwick's Zoology, Flower's Osteology of Mam- 
malia, Vine's Physiology of Plants. Please state 
editions and prices asked and address Richard 
Lees Brampton, Ontario, Canada 



W 

sale will please address the undersized, stating 
condition and price. R. Ellsworth Call, Louisville,Ey. 



ANTED.— American Journal of Conchology* 
seven volumes. Parties having these for 



A GRADUATE ENGINEER wiU give instruction 
evenings in geometry, trigonometry and sur- 
veying, mechanics, physics, mechanical drawing 
and general engineering construction. Five years' 
experience in field and editorial work on ennneer- 
ing journal. References furnished. C. 8. H., 102 
Tribune Building, New York. 



W' 



ANTED.— By well - qualified and experienced 
. science master and associate of the Royal 
School of Mines, London, aged 86 (at present in 
England), a mastership in technical college or uni- 
versity for any of the following subjects: Engineer- 
ing sciences, geology and mineralogy, physics, chem- 
istry and metallurgy, etc., etc. Can provide excel- 
lent references and credentials. Apply, J. G., 17 
Sussex St., Rochdale, England. 



A GRADUATE of the University of Pennsylvania 
and a practical mineralogist of twenty years' 
experience desires to give his services and a cabi- 
net of 86,000 specimens, all named, with about the 
same number of duplicates, in minerals, crystals, 
rooks, gems, fossils, shells, archaBological and ethno- 
logical specimens and woods to any institution de- 
siring a fine outfit for study. The owner will in- 
crease the cabinet to 50,000 specimens in two years 
and will act as curator. Correspondence solicited 
from any scientific institution. J. W. Hortter, 
M.D., Ph.D., San Francisco, Cal., Gtoneral P. O. 
Delivery. 
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THE AMERICAN RIIGE. 

By DANIEL G. BRINTON, M.D. 

" The book is one of unusual interest and value/'— 
Inter Ocean, 

" Dr. Daniel Q. Brlnton writes as the acknowledged 
authority of the subject/'— Philadelphia Preu. 

•• The work will be of genuine value to all who 
wish to know the substance of what has been found 
out about the indigenous Americans.''— iVdiure. 

"A masterly discussion, and an example of the 
successful education of the powers of observation/' 
—PhiUidelphia Ledger. 

Price, postpaid, §3. 



FOSSIL RESINS. 



This book is the result of an attempt to 
collect the scattered notices of fossil resins, 
exclusive of those on amber. The work is of 
interest also on account of descriptions given 
of the insects found embedded in these long- 
preserved exudations from early vegetation. 

By CLARENCE LOWN and HENRY BOOTH 
12^. $1. 



N. D. C. HODGES, 

874 Broadway, New York. 
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New^ Store. 
New^ Stock. 
New^ Oepartmenta. 

Send for our** Winter Bulletin," recently issued. 
Minerals, Gems, Microscopical Sections, Fine Lap- 
idary Work. 

GEO. L EI6USH ft CO., linertloglsts, 

Removed to 64 East 12th Street. New York. 



Theodore Parlcer.*:'^"^,^ 

whose brave struggle for freedom in thought 
and deed has made his name a watchword 
of progress, left behind him a priceless leg- 
acy in the glowing passages of unpublished 
sermons which Rufus Leighton, his sten- 
ographer, gathered after bis death into Les- 
sons from the World of Matter and the 
World of Man, a handsome volume of 430 
large pages, with Parker's portrajt. Cloth, 
fi.25; paper, 50 cents, at the bookstores. 

Liberty and Life. aL^Ju"™; 

of clear, simple, eloquent discourses ex- 
plaining the changes in religious thought 
that are made necessary by the conclusions 
of modern science. To those who care for 
religion, but realize the absurdities of much 
in popular theology. Liberty and Life will 
be helpful — inspiring. Cloth, f z.oo; paper, 
50 cents, at the bookstores. . 
I TNinrV ^ weekly journal of a religion 
^1^1 1 I jjjg^j jg rational and a rational- 
ism that is religious. Thirty-two columns, 
including a liberal sermon or lecture, a 
review of current events and a number of 
timely editorial and contributed articles. 
Unity's motto is. "Freedom. Fellowship 
and Character in Religion." fi.ooayear. 



SPECIAL COUPON OFFER: 

FOR 40 CENTS, with thU cottpon, we 
will send Unity tea weeks, on trial, and 
both the books named above. 

FOR $1.00, with this coupon, we will 
send Unity one year to a new name and 
both the books named above. 



*' For enlightened owners 't fr»rd<»08 and wood- 
lands this journal Is invaluable."— i\r. F. Tribuake. 
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natural soenery, together with vigorous editorial 
treatment of topics within its field and illustrations 
of the highest artistic finish. 

**The foremost journal of its class.''— BoftonJTer 
old. "A capital specimen of pure literature."— 
If. F. JoumcU of Commerce. " The arbiter in mat- 
ters of rural taste.''- Bo«ton Transcript. *' Crisp 
and fresh text."— M F. Tribune. ** Illustrations of 
rare excelleno » ^"—Bvffalo Courier. ** Edited with 
signal ability."— Cm. Timet-Star. 

Pnblifihed Weekly. S4.00 a year. 

tS'Send for Specimen Copy of Garden 
and Forest and special net clubbing 
rates with other periodicals. i 
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We pay postage on books. Remit by postal 
order or express money order at oar risk. 

Charies H. Kerr & Co., Publishers, 

175 Dearborn St., Chicago. 
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I. THE SUPPRESSION OF CON- 

SUMPTION. By GODFaiT W. HAMBLnOM, M.D. 
W». 40c. 
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By Applbton MoaeAN, Esq. 12«. 80 cents. 
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C. F. (X>z. 12*. 75 cents. 
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V. THE TORNADO. By H. A. Hazkn. 
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VII. HOUSEHOLD HYGIENE. By 
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THE MODERN MALADY ; or, Suf- 
ferers from 'Nerves.' 

An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranJcs of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ifniorance of 
the subject which still prevails; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegorv forming 
the Introduction to Part I. givea a orief his- 
tory of nervouf exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 

12^, 184 pp., $1.50. 
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WHERE IS THE UTRE?— A MODERN SCIENTIFIC PUZZLE- 
PICTURE. 

BY STBPHBN H. XMMBN8, YOUKGWOOD, PA. 

In Engineering News of Oct. 20, 1892, appeared an article on 
Fael-Oas Values, in which I gave a table entitled *• Some Metric 
Constants," designed to show the variations of value to be found 
in the text-books even with regard to so fundamental a matter 
as the volume of the litre. The publication of this table has 
caused me to receive a letter of protest from my friend, Mr. 
Latimer Clark, F.R.S.. who, as all the world knows, takes rank 
among the foremost living authorities on the subject of weights 
and measures; his ** Dictionary of Metric and other Useful Meas- 
ures *' being a permanent masterpiece. This letter contains much 
that is interesting to the scientific world, as will be seen by the 
foUowiog quotations which include all the material passages: — 

''I have looked over the varying list of values and it is not 
very difficult to account for the discrepancies. Many of them 
have taken the values as defined by Act of Parliament, and as 
published by the Board of Trade. But all the world has known 
for years past that this valuation is very far wrong, and therefore 
the more careful writers have endeavored to correct the error as 
far as they were able by using the best results they could obtain 
or hear of. Some of them, however, are not quite so easily ex- 
plained (S A. Ford, for example). 

** For the past thirty years no scieutific writer or worker has 
used the Board of Trade official value of the cubic inch of water, 
viz., 252.458 grains. This is the simple cause of the discrepan- 
cies you point out. You have been a little hard on me in the 
matter, and your article would certainly lead any one to suppose 
that I had given three different values for the litre, which is 
very far from being the case. After the book was all printed 
ready for issu^, the new Board of Trade measurements came out 
and I rewrote and reprinted a great part of it in order to make it 
Sonform to the new legal definition of the Board of Trade. Up 
to September, 1891, 1 had always assumed tbe^ cube decimetre 
and litre to be identical. . "1 . At page 57 I call especial atten- 
tion to the change, in the footnote, and again in the article 
*' Water/ at page 90, and I give there a table of the volumes of 
the litre and cube decimetre. Then, again, at page 108, I give 
a special note on the capacity of the litre. I beg you to read 
these with care, for it is evident that you have read hastily and 
have never put your back into the question. If you had read 
carefully you would have found abundant warning against con- 
founding the litre with the cube decimetre. They are practi- 
cally the same, and can be differentiated only by means of the 
most oqptly apparatus used by the most skilful physicists and 
with extraordinary precautions; but then you were writing from 
a scientific point of view and you ought to have read carefully. 

** Then in reference to the 'cube inches into litres,' page 47. 
You ignore the six places of decimals given in the first column, 
and pass on to the subsidiary column of reciprocals where only 
two are given, and by some process you expand them into Rve 
places of decimals, some of which are, of course, sure to be 
wrong. Strangely enough, too, while going to this trouble, you 
fail to notice that on this line and the one above it (* into cube 
decimetres*) the two figures are given differently, vis., 01.04 and 
61.0270. This would certainly have caught your eye if you had 
been really studying the question, but I fancy you were more 
intent upon writing a rattling article for the press. 

" I hope you will find some opportunity of correcting the im- 
pression that my book is not trustworthy, for it is at the present 
day the only book that gives the English measures correctly. 



' ' I note that in the constants you have adopted, you use 
28.8127 as giving the number of * litres in a cube foot.' I do not 
quite see what you take this from, but in England the number is 
28.8110, while the number of cube decimetres is 28.8158. 

<* In the United States the metre is by law = 89.87 inches, but 
in England it is 89.87079 inches. From the latest measurements, 
however, the U. S. number is likely to turn out more accurate 
than the English number.*' 

In order that this letter may be clearly understood it is desir- 
able to quote the published statements to which it refers. I'hese 
are as follows: — 

1. The reference to Mr. Clark's book in my table appeared 
thus:— 

Cu. inches in Cu. feet in Litres in 
** Authority. 1 litre. 100 litres. 1 Cu. ft. 

Dictionary of Metric 

Measures, by 
Latimer Clark, F.R.S. 61.0864 8.5822 28.8110 

Ditto 61.04 8.5828 28.8098 

Ditto (cube decimetre.) 61.0270 8.5H16 28.8158'' 

2. After directing attention to some current arithmetical in- 
accuracies on the subject of the heat- value of natural gas, I re- 
marked as follows, in the paper concerning which Mr. Clark has 
written me: — 

" Considerations of space forbid my entering at further length 
into the correction of published errors. Every careful man who 
has ever consulted a text-book will grimly admit the justice of 
this remark; even though he may willingly agree with me in 
sincerely thanking the Trautwines and Haswells and Gmelins 
and Clarks and Thomsons and Favres and Regnaults and Berthe- 
lots. and aU the brilliant compilers who have done so much good 
and worthy work in aiding the progress of knowledge." 
8. The foot-note at p. 57 of Mr. Clark's book is : — 
*' The litre was designed to be the volume of a cube decimetre 
of water in vacuo at maximum density, but is actually somewhat 
greater. It is now understood as the volume of one kilogram of 
water freed from air, at maximum density and weighed in 
vacuo. It is, therefore, dependent on the dimensions Qf the 
kilogram and not of the metre. The litre used in these tables 
has the capacity above defined ; the equivalent weight of water 
employed is not the kilogram but the actual weight in air (see 
* Water')." 
4. The article ** Water " at page 90 of Mr. Clark's book is :— 
*' The weight of the cube inch of water at 62® F., used in the 
following table and throughout the work, is not the old and well- 
known cubic inch of 252.458 grains, but the newer determination 
by the Standards Department of the Board of Trade, viz., 1 cubic 
inch of distilled water, freed from air, at 62® F., weighed in air 
against brass weights, barom. 80 inch =252.28599 grains. This 
measure has already been legalized. It is distinguished by the date 
1890. The old weight of the cubic inch was legalized by Act of 
Parliament in 1824, and when used it is distinguished by that 
date. 

** The gramme of water is very commonly considered identical 
with the cubic centimetre, and the kilogram is similarly taken as 
equivalent to the cubic decimetre or litre, but these relations are 
only true when they are weighed in vacuo and at maximum 
density, 4® C. The litre of water (1 kilogram in vacuo at 4® C.) 
when weighed practically, that is, against brass weights in air, 
barom., 80 inches, loses 16.5 grains, owing to displacement of 
air, and then weighs at 4® C. only 998.98 grammes instead of 
1,000. The difference is, of course, greater at ordinary tempera- 
tures. In addition to this, the kilogram, and therefore the litre, 
is supposed to be intrinsically heavier than the cubic decimetre 
of water in vacuo by about 120 milligrams or 1.85^ grains, owinjg 
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to slight errors io the ork*nal determinatioD. Dr. O. J. Broch 
(Interaabional Com tuctee ot Weights and Measures. Annates de 
Ghimie et Physique, tome X., February, 1887) remarks that the 
centimetre employed in fixing the dimensions of the original 
kilogram of water would appear to have been ^zhns longer than 
the present standards. The freedom from air was also a point 
which was not regarded at that period. 

Weight of Distilled Water, Free from Air, Weighed against Bran 
Weights, Baram »0 Inch. 



VolumAs. 

Cube inch of 18S4 
" - »» lg90 

** *' weighed in yaouo 
Cabe foot (0S.«786 Ibe.), 1890 
Qalloa(101b8) 
Litre (1 KUog. in yaouo) 
Cube decimetre 
Cube centimetre 



Ingrains 



In grammes 



I 



«y» F. 



852 458 
252.286 
SSfi.560 
436060.8 
70000. 
15396.6 
15396.3 
15.8963 



I 



4'»C. 

858.741 
858.568 
858.838 
486488.8 
70 78.3 
15415.8 
15418.5 
15.4135 



68*>P. 

16.3591 
16.8479 
16.3651 
88849.11 
4585.9.3 
9b7.8l4 
997.662 
.9977 i 



4»C. 



16.3773 
16.3668 
16 3887 
B.78 
4541.0 J 
998 930 
998.779 
.9188 



** Water increases iii volume from its maximum dent-itv at about 
4° C. (or 89.2*^ F.) to that at 16|** C. in the ratio of I to 1.001120 
(log. 0.0004868). At the same time its density or specific gravity 
diminishes in the same ratio, or as 1 to .998881 (log. 1.9995187) . 
These figures are taken from government reports. The true 
maximum density is said to be at 8.945^ C, but 4^ C. is the ac- 
cepted standard." 

5. The " Note on the capacity of the litre " at p. 103 of Mr. 
Clark^s book is : — 

** The relation between the British and Metric measures of 
capacity depends on the value which we assign to the litre. 

'* This value may be obtained as follows. The litre is the volume 
of one kilogram of water at 4^ C. in vacuo. If we suppose the 
litre of water to be raised in temperature to 62° F., its weight 
will not change, but its volume will have expanded to 1.00112 
litres (Chaney, Proc. Roy. Soc., No. 294, Sept., 1890). If 1.00112 
litres at 62° F. weigh 1 kilogram, or 15482.85 grains, then 1 litre 

will weigh V^'^ = 15415.08 grains. 
1.00112 

** If we bring this new litre into the air, and weigh it against 
brass or bronze weights, it will sustain a further loss of weight, 
due to the buoyancy of the air. This will amount to 16.491 
grains, as described below, and the weight of the litre in air at 
62° F., Bar., 80 in., will then be:— 

15415.08 grains 
Less loss by weighing in air 16.49 

Weight of the litre in London at 62° F.. 15898.6 grains 

'' The original litre has, therefore, lost 17.25 grains by its expan- 
sion in volume, and 16.49 grains by the buoyanry of the air act- 
ing on it and the weights which counterbalance it. Having thus 
ascertained that the litre of water at 62° F. weighs 15398.6 grains, 
and the cubic inch 252.286 grains, we easily find that the litre 
contains 61.0864 cubic inches. 

*' The loss of weight in air is thus calculated. Mr. H.J, Chaney, 
warden of the standards, who has recently re-determined the 
weight of the cubic inch of water (Chaney, Proc. Roy. Soc., No. 
294, Sept., 1890), finds that one cubic inch of ordinary air, con- 
taining an average proportion of moisture and carbonic acid, 
weighs in London .8077 grains at normal pressure and tempera- 
ture. 61.0364 cubic inches, therefore, weigh 18.781 grains. The 
weights, if of bronze, have a specific gravity of 8.4, and if of 
brass of about 8. Taking a mean density of 8.2 we get 

18 78 

.^__=2.29 grains due to the displacement of air by the brass 
8.2 

weights. Deducting the 2.29 grains from 18.78, the displacement 

due to the water, we get 16.49 grains, the value ubed abo^e. 



*'It would not lie possible to measu re thf' litre or the cubic deci- 
metre strictly as defined by the French Statutes, for they pre- 
scribe that the water shall be weighed at 4° C. in measuring ves- 
sels which are to be correct at 0° C. There is a similar anomaly 
in the definition of the American gallon." 

6. The values given at p 47 of Mr. Clark's book are:— 

Multiply. Divide. Log. 
Cube inches into cube decimeters, .016386 61.0270 2.21448 
*• litres, .016384 61.04 2.21441 

7. The values given at p. 57 of Mr. Clark's book are: — 

Multiply. Divide. Lor. 
Litres into cube feet, .035322 28.8110 2.54804 

•* «' inches 61.0864 1.78569 

** cube centimetres, or gram., 1000 8.00000 

wat«r at 4*^ C. 

8. The values given at p. 32 of Mr. Clark's book are :— 

Multiply. Divide. Log. 
Cube feet into cube metres, .02882 85.8166 2.^ 

<* *< ** decimeters, 28.8153 1.- 

*' ** litres or kilogs. 28.8110 1.46196 

of water 4° C. 

9. The values given at p. 24 of Mr. Clark's book are:— 

Multiply. Divide. Log 

Cube decimetres into litres, 1 0.00000 

** ** cube feet, .08582 28.8153 2 54798 
«* •« «* " inches, 61.027 1.78553 

10. The values given at p. 61 of Mr. Clark's book are : — 

Multiply. Divide. Log. 
Cube metres into cube feet, 85.81658 1.54798 

** *• *' ** inches, 61027.05 4 78652 

The foregoing quotations, together with Mr. Clark's letter, 
form a very excellent puzzle- picture, in which, presumably, the 
litre is somewhere to be found. Before, however, I adventure 
upon the search, let me clear away four small clouds that might 
otherwise l>efog the expedition. 

First, Mr. Clark is mistaken in Imagining that I had not read 
his book carefully and that I ** confounded the litre with the 
cube decimetre." No. 1 of the foregoing quotations shows that 
in my table I specifically drew attention to the distinction be- 
tween the two measures in question. 

Second, Mr. Clark is mistaken in imagining that, with refer- 
ence to the values given at p. 47 of his t)Ook, I ** failed to notice 
that on this line and the one above it (' into cube decimetres') the 
two figures aregiven differently, viz., 61.04 and 61.0270.** No.^1 
of the foregoing quotations shows that the two figures in ques- 
tion must have ** caught my eye": for I duly included both of 
them in my table and took core to show that one referred to the 
litre and the other to the cube decimetre. 

Third, Mr. Clark is mistaken in imagining that my *' article 
would certainly lead anyone to suppose that (he) had given three 
different values for the litre." Any careful reader of the table ' 
(vide quotation No. 1) would see that I cite Mr. Clark as having 
given two different values for the litre and a third value for the 
cube decimetre, which is, in very deed, the case. 

Fourth, quotation No. 2 shows that I took some pains to pre- 
clude any impression that Mr. Clark's book is not trustworthy. 

Coming now to the main question, let us commence our inves- 
tigation by summarizing the statements in Mr. Clark's book and 
letter as to the various measures that all come under the common 
denomination of ** litre." They are as follows: — 

A. — **UTRES" PROPER. 

1. ** Litre = 1 cube decimeter, or — -. cube metre, very nearly. 

The volume of 1 kilogram water at 4** C. . . . It is now under- 
stood as the volume of 1 kilogram of water, freed from air, at 
maximum density, and weighed in vacuo" (p. 57). The ac- 
cepted temperature of maximum density is 4*^ C. (p. 91). The 
weight of 1 Kilog. of distilled water, free from air, in vacuo at 
4** C, is 15482.85 grains (p. 103) ; and the weight of 1 cubic inch 
(of 1890) of water under the same condition is 252.889 grains (p. 
91). Hence the volume of the standard litre is ^-^ff =61.086272 



252.839 



cubic inches. 
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2. If a standard litre of distilled water, free from air, be 
weighed in London against brass weights in air at 62.^ F., barom. 
80 in., the result willlie 1589*4.6 grains (p. 108); and the weight 
of 1 cubic inch (of 1890) of water under the same conditions is 
252.2S6 grains. Hence the volume of the "London' litre (of 

1890) is 1^?^ = 61.086284 cubic inches. 



252.286 
8. The volume of the 
00.9947 cubic inches. 
4 



'London ' litre (of 1824) is 



15898.6 . 
262.458 



The value of 155^-iadopted by Mr. Clark is 61.0864. 



252 286 

5. The weight of 1 kilogram of distilled water, free from air, in 
15482.85 



vacuo, at 62** F., is 



= 15415.0851 grains, and the loss by 



1.00112 

weighing in air is 16.491 grains. The weight of the litre in Lon- 
don at 62^ F.. barom. 80 in., is thus 15898.594 grains; and this, 
divided by 252.286, gives 61.08626 cubic inches as the volume 
of the London litre (of 1890). 

6. On the basis of 61.08626 cubic inches per litre, the number 



of litres in 1 cubic foot is 



1728 



= 28.81104. 



61.086.>6 

7. On the basis of 61.0864 cubic inches per litre, the number 
of litres in 1 cubic foot is 28.810975. 

1728 



8. The value of . 



adopted by Mr. Clark is 



Cu. in. per litre 
28.8110. 

B. — CUBE DECIMETRES. 

1. The English metre is 89.87079 inches. Hence the English 
cube decimetre is 61.027051 cubic inches. 

2. The weight of 1 cubic decimetre of distilled water, free 
from air. weighed in air against brass weights, at 4^ C, bar. 80 
in., is 15418.5 grains; and the weight of 1 cubic inch under simi- 
lar conditions is 252.568 grains. Hence the volume of the stand- 
aid cubic decimetre (EngliPh 1890) is ^^^^ = 61.0*27129 cubic 

^ 1^52.568 
inches. 

8. The value of (8.987079)*, adopted by Mr. Clark, is 61.0270 
cubic inches. 

4. The U. S. metre is 89.87 inches. Hence the U. S. cube deci- 
metre is 61.023877958 cubic inches. 

5. On thebajfis of 61.027051 cu. inches per cube decimetre, the 

1728 



number of cut>e decimetres 
28.81581. 

6. The value of . 



1728 



in 1 cubic foot is — =■ 

61.027051 



, adopted by Mr. Clark, is 



cu. in. per cu. dec. 
28.8153. 

7. The number of XJ. S. cube decimetres per cubic foot is 
1728 



61.028877958 



= 28.81702. 



C— OONVEBSION VALUES. 



1. *' Cube centimetres into cube decimetres (litres)'* — divide 
by 1000 (p. 17). 

2. Cube centimetres *'into litres" — divide by 1000.05 (p. 17). 
8. Cube decimetres ** into litres " — multiply by 1 (p. 24). 

4. '* Kilogram = 1000 grammes = 1 litre, or 1 cube decimetre 
water, 4'' C. Miller, in 1856, found the kilogram -= 15432.819 
grains in vacuo. It was originally intended to be the weight of 
a cubic decimetre of water at maximum density in vacuo. It is 
now a definite mass of plat num and is slightly heavier than the 
cubic decimetre of water" (p. 50). 

5. "Cube metres or steres (=1000 litres very nearly) into 
litres"— multiply by 1000 (p. 61). 

•* Cube metres or steres into cube decimetres" — multiply by 
1000 (p. 61). 

• * Cube metres or steres into cube feet " — multiply by 
85.81658 (p. 61). 

**Cul)e metres or steres into cube inches" — multiply by 
61027.05 (p. 61). 

6. "Kilograms (or litres) of water into cube inches" — mul- 
tiply by 61.170 (p. 92). 



'*Cube feet of water into litres, 62<> F." — multiply by 28.811 
(p.W). 

*• ( ube feet of water into kilograms 62*^ F." — multiply by 
28.249 (p. 93). 

From this summary it will be seen that Mr. Clark*s book and 
letter present us with quite an extended range of choice for the 
value of a litre, viz. : — 

Standard litre (1890) 61.086272 cu. inches. 

** decimetre 61.027051 ** 

** (weighed in air) 61.027129 *♦ *' 

London litre (1890; 61.08626 ** " 

*» (1824) 60.9947 ** 

Clark " (1890) 61.036284 

** •* 61.0864 - •* 

** decimetre 61.0270 *» " 

6102705 
U.S. ** 61.028877958 

'* kilogram " (in vacuo, 49 C, 1890) 61 104666 

'* (inair62<»F.) 61.170 *» 

and, in addition to these, I may quote the following from Table 1 
of the before-mentioned article on •* Fuel-Gas Values," viz. : — 
Authority. Cu. ins. in litre. 

U. S. Dispensatory. 16th ed. 61.0280 

O. Gore, LL.D , F.R.S. 61.024 

Professor V. B. Lewes, F.C.S. 61.024 

Professor J. D Everett, F.R S. 61.022 

Trautwine (said to be XJ. S. Standard) 61.0254 

61.0244>5 
Has well (said to be by Act of Congress) 61.022 

61.02524 
Gmelin 61.0267 

W. Crookes, F.R S. 61.02709 

Thomson and Tait 61 .02482 

S. A Ford 64.99008 

The suggestion made by Mr. Clark that these discrepancies 
may for the most part be explained by the difference between the 
1824 and 1890 standards is obviously insufficient if the difference 
he refers to be that of the cube inch value ; for as the 1824 value is 
60.9947 it clearly was not adopted by the authorities above quoted. 
Some other explanation is, therefore, required; and as so con- 
summate an authority as Mr. Clark appears unable to advance 
one, I may perhaps be allowed to hint that the cause of the vary- 
ing values is to be found in sheer laxity of calculation. I know 
that so commonplace a theory is rather shocking, and I duly 
blush as I advance it; but, really, when I find Mr. Clark himself 
deliberately adopting the value 61 0864 as the quotient of 

•|ROQ3 A 

and adopting it as the basis of his book, whereas the true 
252.2fc6 ^ * 

quotient Is 61.0862^4, or, if four places of decimals be used, 
61.0868, I may plead for pardon with some assurance of the same 
being accorded. The example here cited is even still more to 
the point; for the value 15898.6 is adopted by Mr. Clark as the 

result of the calculation ^^^^'^ - 16.491 , whereas the true result 
1.00112 

is 15898.594 and this divided by 252.286 gives 61.08626. 

But let it not be imagined that I make these remarks in any 

fault-finding or critical spirit. I am too conscious of my own 

short-comings to be willing to sit in the seat of judgment. In the 

before-mentioned table, for example, I derived Mr. Clark^s second 

value of *' cubic feet in 100 litres " from his figure of 61.04 cubic 

inches per litre. The calculation wae, of course, __- =85824; 

1728 
and yet, when I corrected the proof of the article, I inadvertently 
allowed the value to appear as 8.5828. So I must ask my scien- 
tific brethren to understand that my observations are not intended 
as any disparagement of the ** Dictionary of Metric Measures" or 
as casting any adverse reflection upon the other text-books I have 
quoted, all of which I regard as admirable examples of scientific 
work and as trustworthy as reasonable mortals can expect them 
to be. 

And so we come back once more to our question, Where, 
after all, is the litre ? Our puzzle-picture turns out to be of a 
kaleidoscopic variety and appears in a different aspect to every ^ 
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observer. Iq spits of the much-lauded simplicity of metric 
measures, we find that the 'Mitre " has as many meanings as the 
<* pound/' that it is addicted to the reprehensible habit of imper- 
sonating its fellow -measures, that the viriue of its mother centi- 
metre is open to grave suspicion, and that its own constancy is 
no better than it should be. What, then, are we to do? The 
answer to this question appears to me to be plain enough, and, 
indeed, constitutes the object I have had in view in originating 
and pursuing the discuesion. The lesson of the litre teaches us 
the importance of a duty that is too often neglected, namely, the 
prefixing (or affixing) to every scientific paper, or treatise, a 
table, or other statement, setting forth the values assigned to the 
constants employed by the author. If this be done, it matters 
not one whit whether the values chosen are in accordance with 
the most rigorous determinations or depart therefrom. If any 
reader choose to attach different values he can then do so; 
whereas under the present system of every man being a hidden 
law unto himself, the perusal of a scientific work is not a process 
to which the phrase ** emollit mores '* can be justly applied. 

Another lesson that we may learn from the litre is the futility 
of a besetting scientific sin, namely, the Affectation of Accuracy. 
The owner of that holy and hosann4d thing, the ** scientific con- 
science," is apt to deem himself ** not as other men" and smiles 
complacently at the thought that he has expended long years 
and a fortune in determining, for example, that a cubic inch of 
water under certain conditions weighs 252.28599 rather than 
252.28598 grains. And yet the same gentleman will, from his 
lofty pedestal of physics, look down with much pity, if not with 
absolute contempt, upon the equally conscientious entomologist 
who (vide Adjure, Nov. 17, 1892) wears away a thinking and 
working lifetime in determining whether a certain insect walks 
upon more than three legs at once. The results of the most re- 
fined investigations are but approximations to the truth, after 
all; and in most cases of scientific work an approximation suffi- 
ciently close to the truth to serve all practically useful purposes 
can be arrived at easily and expeditiously. Accuracy, therefore, 
may often be, in the true sense of the term, excessive, even if 
intrinsically trustworthy ; but when we consider that what ap- 
pears acciuate to one generation is regarded as Inaccurate by the 
next, we must surely deem it but a poor thing to boast of. 
Take, for example, Mr. Clark's confession that up to September, 
1891, he '*had always assumed the cube decimetre and litre to 
be identical"; a confession which, coming from so distinguished 
an authority, is tantamount to a demonstration that most other 
physicists shared the same erroneous impression, and therefore 
that the much-vaunted accuracy of modern work in physical 
science has not existed to the full extent claimed. And yet we 
all know that the work has been really magnificent and solid, 
both in its contributions to the world's store of knowledge and 
in its advancement of the welfare of mankind. This certainly 
teaches us that reasonable care in scientific measurement is suffi- 
cient care, and that extreme care is, by the very nature of things, 
doomed to fail of its object. 



A PRESUMABLY NEW FACT RELATIVE TO THE CEDAR 
WAXWING (AMPELIS CEDRORUM), WITH REMARKS 
UPON THE IMPORTANCE OF A THOROUGH KNOWL- 
EDGE OF FIRST PLUMAGES. 

BY EDWIN M. HASBROUCK, WASHINGTON, D. C. 

It is considered by every one that the individual waxwing pos- 
sessing wax tips on both secondaries and rectrices is in the highest 
development of plumage, while a high development of plumage 
in any species whatever is usually accorded to the older birds. 

Coues states that, *< Specimens apparently mature and full- 
feathered frequently lack the wax-tips "; that ** their normal 
appearance is unknown," and that <' birds in the earliest known 
plumage may possess one or more.'' Beyond this little appears 
to be known. 

In a somewhat extensive series of waxwings in the National 
Museum, in my own and other collections, appendages on the 
wings were developed in forty-five, fifteen displayed the orna- 
ments on both wings and tail, while the remainder, apparently 



adult birds, were entirely unadorned. (It might be well to state 
that the females as well as the males possess these tips, although 
less frequently, while some specimens examined showed the or- 
naments on both wings and tail.) Now, the patural conclusion 
from this would be that those birds possessing wing-tips only 
were older than those having none at all, while the fifteen on 
which both wings and tail were adorned were even older and 
were in the highest perfection of plumage. This is disproved by 
the fact that four birds of the year still in the striated plumage, 
taken in August, September, and October, respectively, display 
very distinct tips on the secondaries; and if on the secondaries 
at this early age when older birds possess none at all, why should 
they not abo appear on the tail-feathers? The supposition of 
older birds only being adorned being disposed of, the question 
arises, When do these homy appendages appear? and on this I 
am able to throw considerable light. 

It was in the summer of 1884 that I was spending a month at 
Port Byron, N. Y., when I ran across a nest of the waxwing, con- 
taining four young, every one of which had the wax tips on tail 
and wings perfectly developed. These birds were nearly fledged, 
although unable to fly, and I had good opportunity to obrerve 
them. Not being interested in collecting birds at that time they 
were not preserved, a circumstance to be regretted, but the full 
import of these appendages being developed in nestlings was ap- 
preciated. 

The following table for the calendar year shows the conditions 
of specimens examined. So regularly and so nearly is it com- 
pletely filled that it is evident that an examination of a larger 
series would undoubtedly fill the gaps.* 
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With this evidence it is apparent that these handsome ornaments 
are by no means a sign of age, but are, on the contrary, a purely 
individual development, appearing sometimes in their highest 
perfection in the nestling, while in an adult they may be entirely 
absent or barely beginning to appear; or again, appearing a few 
months after attaining first plumage, to go through a regular 
course of growth and development. Inasmuch as an individual 
with wax on both tail and wings is exceedingly rare, and the 
August and September birds are just beginning to acquire the 
tips it would be interesting to know just how often this develop- 
ment in the nest occurs, and this is published mainly with the 
hope of eliciting further information on the subject, and of' 
prompting those in the field to be on the watch the coming 
season. 

The importance of thus studying the first plumages cannot be 
too highly estimated, for not until comparatively recent years 
has a careful and thorough study of the life-history of each and 

1 In this table an attempt has been made to show merely that both sexes 
are adorned for each month In the reBpeotive yolumns. In an|imber of In- 
stances several Indlvldaals were found for € 



Kstive oolumns. In a numbe: 

~fCjOOg[e 
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every one of our birds been deemed of any Rreat importance by 
omitbologists. Of late, owing to the discovery of numerous 
errors that bad crept into our nomenclature, careful attention has 
been paid to a species front the time of its advent into the world 
to a period when t>eyond all doubt it has reacbed its maturity. 
To the collector wbo accumulates a series, it is only too apparent 
how great is the difference between individuals, and that his 
series is not complete until each and every phase of plumage 
from various widely separated localities is represented. 

Late in the season, while the full migration is at its height, a 
bird is secured which for the life of him he cannot name; in vain 
he searches the literature, compares specimens, and puzzles and 
worries only to find it at last an old acquaintance flitting under 
new colors. I have in mind a young man who, although not an 
accomplished ornithologist, ought to have known better, and 
who essayed to publish a list of the birds of the locality in which 
he lived. One winter he secured a bird entirely unknown to him, 
and in his dilemma sent it to the Smithsonian for identification ; 
on its return the label bore: ** American Goldfinch in winter 
plumage.'* This may be a little foreign to the subject but it 
shows how necessary was a thorough knowledge of the life-history 
of the species. Nor was it so very long ago that the ''Gray 
£^gle,** which for years was accorded specific rank, was found 
to t>e but an immature phase of Haliceetus leucocephalus, while 
Oidemia perspicillata trmdmdgii was t»hown to be but a seasocal 
variation ot perspicillata proper. Even to this day it appears not 
to be generally known that the Gk>lden Eagle takes from three to 
live years to acquire its full plumage; that the Bald Eagle attains 
his highest plumage at the a^e of three, the various intermediate 
stages being known as the Black Eagle, Gray Eagle, etc., and 
that the Little Blue Heron is pure white the first year, mottled 
and variegated with blue in every conceivable manner the second, 
and attains the perfection of its plumage only at the age of three; 
yet such are the facts. These are but isolated cases, while any 
day may bring about the unification of some two forms which 
at present are considered at least sub-specifically distinct. 



BOILING-POINT AND RADIUS OF MOLECULAR FORCE. 

BT T. PROCTOR HALL, CLARK UMIVXRSITT, WORCB8TER, MASS. 

When a bubble of its own vapor exists in a liquid the pressure, 
P, upon it is the sum of the three pressures: — 

A, due to the air, 

TV, due to the water above the bubble, 

C, due to molecular cohesion. 

Let us suppose, for convenience, that the bubble is so close to 
the surface that W may be neglected. When the radius, r, of 
the bubble is large compared with R, the radius of molecular 
force (i. e., the distance at which a molecule ceases to exert a 
a sensible attraction), the pressure, C, over its diametral plane is 
equal to the surface tension, T, across the circumference. That 
is to say, 

nr* C= 2KrT 
or C=2r/r. 
Then P=A + 2T/r; and the temperature must be such that Pis 
t>alai|ced by the molecular energy of the vapor if the bubble is to 
continue to exist. As r increases 2T/r decreases, and for bub- 
bles of ordinary size may be neglected in comparison with A, the 
ordinary pressure of the air. Hence the lowest possible boiling 
point of a liquid is such that the vapor pressure is just sufficient 
to overbalance the air pressure. But at one or more points in the 
liquid the temperature must be very much higher, or no bubbles 
of vapor could t>e formed. This condition occurs whenever a 
liquid is boiled in a rough vessel. 

If a liquid t>e uniformly heated no bubbles can be formed until 
the temperature is such that P= ^4 + C for the whole liquid when 
the bubbles are first formed. When this point is reached bub- 
hies are formed everywhere, the pressure upon them decreases 
▼ery rapidly as they increase in size, and the liquid explodes. 
The explosion point, like the boiling-point, depends in part upon 
the pressure of the air, but has a definite lower limit when 
4 = 0. 

Unfortunately the value of C in terms of the surface tension 



cannot be calculated directly for the explosion point; but a 
probable value may be found as follows: — 

When a U-shaped wire in an inverted position is drawn up 
from a liquid, in many cases a film is formed between tbe wire 
and tbe liquid surface. For a pure liquid the thickness, k, of the 
film is nearly constant, though it varies greatly in some solutiouH. 
The film has a measurable tension, 2T, across every linear cen- 
timetre on its surface. In other words, a force of 2T is drawing 
apart, against the forces of cohesion, a liquid whose section is 
(K X 1) square centimetre. It seems probable, therefore, that 
the liquid will give way at every point when the expansive force 
opposing C becomes 2T/k on each square centimetre; so that at 
the explosion point p__ ^ 2T/k, 

In 1861, Dufour (Comptew Rendus. ff3, p. 986) succeeded in heat 
ing water to 175*> C. and chloroform (which boils at 6P) to 98^ 
under ordinary air pressure, without explosion. Assuming that 
these are approximately the explosion points of water and chloro 
form, we may calculate, from the known values of the surface 
tensions and the vapor pressures at these temperatures, that the 
value of k for water is 128; /i/i (1,000,000^ = 1 mm.), and for 
chloroform 200 fifi. From a solitary case, which may be only a 
coincidence, it would be rash to generalize; yet it is interesting 
to notice that the ratio of these two values of k is almost exactly 
the ratio of the molecular diameters of water and chloroform. 

Now P, the radius of molecular force, is known to lie some- 
where between A; and k/2 (see Jour. Cbem. Soc., 1888, p. 232). 
Hence, if the preceding equality of ratios be found to hold for 
other liquids we shall have the theorem that tbe radius of mole- 
cular force is proportional to the diameter of the molecules. 

Quincke (Fogg. Ann., 187, p. 402, 1869), by a method likely to 
give results a little too low, measured P and found for water 
54 fjifit a value which is in close accord with that given above. 

The experimental determination of the explosion points of dif- 
ferent liquiis requires no complicated apparatus and would have 
considerable scientific interest. I make the suggestion for the 
use of any one who has time and inclination for research without 
the advantages of a well-equipped laboratory. 



DR. GEORGE VASEY. 

Db. GBORaE Vaset. Botanist of the Department of Agriculture, 
died, in the City of Washington, March 4, 1898. He was bom on 
Feb. 28, 1^22, at Scarborough, Yorkshire, England, and came to 
America when a child. He graduated from Berkshire Medical 
College at Pittsfield. Mass., in 1848, and settled in Illinois, where 
he practised his profession for twenty years. He was appointed 
Botanist to the Department of Agriculture in April, 1872, and 
held the position until his death. As Botanist to the Depart- 
ment he was Honorary Curator of Botany in tbe U. S. National 
Museum, and it is largely from his efi^orts that the present her- 
barium of over 25.000 species has been accumulated and arranged. 
His main work has been upon grasses, and among other papers he 
has printed ** Descriptive Catalogue of Native Forest Trees of the 
U. S.," 1876; "Grasses of the United States: A Synopsis of the 
Tribes with Descriptions of the Genera,** 1888; ** Agricultural 
Grasses of the United States,** 1884; '* Descriptive Catalogue of 
the Grasses of the United States,** 1885; ** Report of Investiga- 
tions of Grasses of the Arid Regions,** two patts, 1886-87; 
** Grasses of the South,*' 1887; ** Agricultural Gra^isesand Forage 
Plants of the United States,** a revised edition, with 114 plates 
of * Agricultural Grasses,'* 1889; "Illustrations of North Ameri- 
can Grasses; Vol. I., Grasses of the Southwest,'* 100 plates with 
descriptions, 1891 ; Vol. II., Fart 1 of the same, ** Grasses of the 
Pacific Slope and Alaska." 1892; ''Monograph of the Grasses of 
the United States and British America" (Vol. III., No. 1, Contri- 
butions from U. S. National Herbarium) 1892. 

He was a delegate from the Department of Agriculture and 
the Smithsonian Institution to the Botanical Congress in Genoa, 
last September, returning immediately after the adjournment of 
the congress. He was a member of the Biological and Geographi- 
cal Societies of Washington, and a Fellow of the American Asso- 
riation for the Advancement of Science. He was taken sick on 
Feb. 28, and died after a short illness on the mojr 
4, of constriction of the bowels. Digitized by 
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CALIFORNIA PICTOGR.^PHS AND HIEROaLYPHICS. 

BY MBS. THSODOBB H. HTTTELL, SAN FRANCISCO, CAL. 

Thb stady and iiiYestigation of the works of the earliest inhabi- 
tants of a coantry is now a science in itself, and is receiving more 
and more attention in all parts of the world. 

Too little has heretofore been done in California. Alaska, 
Nevada, and Arizona to investigate, gather up, and preserve the 
relics and works of the prehistoric races which inhabited these 
western territories, and as there is now but little left, that little 
should without delay be carefully sought out snd put in such 
shape as to remain a permanent possession. Of much, on ac- 
count of our own carelessness we have been despoiled, and much 
that yet remains has been more or less defaced and injured. 

Oovemment, as well as scientific societies, should look to the 
preftervation of what remains of the structures, tools, utensils, 
and weapons of the aborigines, and by all means endeavor to gather 
together and preserve by photographs the cipher writings which 
are yet to be found and which, year after year, by the corroding 
hand of time and the more destructive hand of ruthless van- 
dalism, are becoming more and more defaced and ruined. 

The cipher writings yet to be found from Alaska to Arizona, if 
C4irefully gathered and studied, might enable us to learn many 
very important facts concerning the customs of the redskins and 
their early history. 

In the Sierra Nevada Mountains, near the so-called Summit 
SoitL Springs, about fourteen miles south of Donner Lake and at 
an elevation of about 6,000 feet above the level of the ocean, the 
attention of tourists is attracted by numerous inscriptions in- 
cised in the rocks. 

The most prominent, and the most inviting of attention of 
these, are those cut in the granite rocks, about a hundred feet 
high, which stand nearly isolated on the right and on the left of 
the headwaters of the North Fork of the American River. 

The stream there is almost a little torrent and dashes over the 
rocks in cascades and from there it plunges into and through a 
mountain gorge towards the lower level far below. 

To a person standing near the fountain-head of the river, on 
the rocks against which it chafes and which it is gradually but 
surely wearing away, and who takes note and truly appreciates 
the grandeur of the scenery, there comes a feeling of awe and rev- 
erence. It elevates the soul and calls forth a spirit akin to relig- 
ious worship. 

It was here in this sublime region that an unknown people left 
pictographs on the rocks pertaining doubtless to their history and 
religion. The seasons of centuries since then have come and 
gone; the snows of uncounted winters have covered them ; suc- 
ceeding springs and summers unnumbered have decked the 
mountains with yearly verdure, and the river has been rushing 
on and on and cutting its bed deeper and deeper. All this we 
know ; but we know nothing of those who wrote these ciphers 
on the monumental rocks They have long since passed away. 
Only with the help of science and long study and comparison, 



can we hope to gain an inkling of the meaning these ciphers were 
intended to convey, and add, perhaps, some important facts to 
the ancient historv of California— a subject now so full of interest 
and becoming daily of more and more interest to thn world. 

According to the Report of the Bureau of Ethnology at Wash- 
ington, pictographs of the North American Indians are found at 
Santa Barbara and San Diego in California, and in Nevada, Ari- 
zona, Oregon, Idaho, and Utah. 

In Nevada great numt>ers of incised characters of various 
kinds are found on the rocks flanking Walker River. These are 
waving lines, rings, and what appear to be vegetable, animal, 
and human forms. Among the copies of pictographs obtained 
in various portions of the Northwestern States and Territories hy 
Mr. Gilbert, one kind is referred to as being on a block of basalt 
at Revielle, Nevada, and is mentioned as Shinuma or Moequis. 

Thi:^ suggestion is based upon the general resemblance to draw- 
ings found in Arizona, and known to have been made by Moequis 
Indians. 

In Oregon, numerous boulders and rock escarpments at and 
near the Dalles of the ColumlHa River are covered with incised 
or pecked pictographs. Human figures occur; but other forms 
predominate. From Lieut. J. H. Simpson's Topographical Bu- 
reau Report we take the following: '<At the Rio de Zuni, in 
1849, we met Mr. Lewis, who had been a trader among the 
Navajas, and according to his statement had seen inscriptions on 
a rock on his travels to and fro. He offered to guide us. He 
led us to a low mound. We went up and found inscriptions of 
interest, if not of value; and of them some dating so far back as 
1606. The rock is since mentioned as Inscription Rock.'* The 
following letter, addressed to Lieut. J. H. Simpson, was written 
by Danatiana Vigil, Secretary of the Province of Santa F6, on Oc- 
tober 19, 1849. 

^* Sir:— The engravings which are sculptured on the rock of 
Fish Spring, near the Pueblo of Zuni, copies of which you have 
taken, were made in the epoch to which they refer. I have an 
indistinct idea of their existence; but, although I have passed 
the place some three times, I never availed myself of the oppor- 
tunity to observe them. The other signs or characters noticed 
are traditional remembrance s, by means of v^hich the Indians 
transmit historical accounts of all their remarkable 8uccessef>. 
To discover these sets by themselves is very diflScult. Some of the 
Indians make trifling indications, which divulge, with a great 
deal of reserve, something of their history, to persons in whom 
they have entire confidence. The people who inhabited this 
country before its discovery by the Spaniards were superstitious 
and worshipped the sun.** 

Mr. G. K. Gilbert discovered etchings at Oakley Springs, East- 
ern Arizona, in 1878, relative to which he remarks that an Orabt 
chief explained them to him and said that the Mosquis make ex- 
cursions to a locality on the Colorado Chiquito to get salt. On 
their return they stop at Oakley Springs and each Indian makes 
a picture on the rock. Ekich Indian draws his crest or totem, the 
symbol of his genus. He draws it once, and once only 00 a 
visit. 

From Alaska to Arizona many inscriptions on rocks are found. 
Of some of them photographs have been taken. But so far as 
we know none are as extensive or of such variety and of so an- 
cient a date as those situated near the source of the American 
River. 

These pictographs seemingly resemble and are written in much 
the same way as the Chinese ciphers where each figure is a word 
and has a full meaning, and seemingly they should be read from 
right to left. 

\fax Mfiller says, in writing of the American aborigines: 
'* Though the Indians never arrived at the perfection of the 
Egyptian hieroglyphics, they had a number of symbolic emblems^ 
which were perfectly understood by all their tribes. For in- 
stance, power over man is symbolized by a line drawn in the 
figure from the mouth to the heart. Power, in general, by a 
head with two horns. A ttgure with a plant as head and two 
wings, denotes a doctor skilled in medicine. A tree with human 
legs, a herbalist. Night is represented by a finely crossed or 
barred sun, or a circle with human legs. Rain is figured by a 
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dot or semicirole filled with water and placed on tbe head. The 
heavens with three disks of tbe sun is understood to mpan three 
days* journey ; and landinK after a voyage is represented hy a tor- 
toise. But there is no evidence to show that the Indians of the 
north ever advanced beyond the rude attempts which we have 
thus described,** 

Lord Kingj>borough*s publication of **The Mexican Hiero- 
glyphics'* shows a higher developed intellect among that people 
and cannot be placed in the same category wiih tho^e of the 
aboriginal Indians of the United States. They are colored, 
written on paper, and are in many respects equal to the hiero- 
glyphic inscriptions of Egypt. 

These most interesting books with their colored picture-writ- 
ings, copies of which are in the possession of our California 
Academy of Sciences, are worthy of the cost expended on them 
and the attention given them by scientific men. They give an 
idea of the true condition of the inhabitants of Mexico before the 
landing of Cortez. Max Mdller says : — 

*< One of the most important helps towards the deciphering of 
the hieroglyphics is to be found in certain American books, 
which, soon after the conquest of Mexico, were written down by 
natives who had learned the art of alphabetic writing from their 
conquerors, the Spaniards. Ixtilxochitl, descended from the royal 
family of Tezeuca, and. employed as interpreter by the Spanish 
GK>vemment, wrote the history of his own country from the 
earliest time to the arrival of Cortez. In writing this history be 
followed tbe hieroglyphic paintings as they had been explained 
to him by the old chroniclers. Some of these very paintings 
which formed the text-book of the Mexican historian, have 
been recovered by M. Aubin, and as they helped the historian 
in writing his history, that history now helps the scholar in de- 
ciphering their meaning. 

It is with the study of works like that of Ixtilxochitl that 
American philology ought to t>egin. They are to the student of 
American antiqaicies whatManetho is to the student of Egyptian 
hieroglyphics or Berosus to the decipherer of the cuneiform in- 
scriptions. 

A small part of the hieroglyphics found at the source of the 
American River, which I have thus described, have been photo 
graphed by Mr. Jackson, principal of the Sacramento Art School. 

But, for the sake of science, it would be well, it seems to me, 
to have the whole of the rock- inscriptions photographed and pre- 
served for ethnological and scientific research. 



INVOLUNTARY RECOLLECTION. 

BY J AS. W. nONALDSON, BLLBNVILLB, ULSTER COUNTY, N.Y. 

If one will but organize himself into a society for ** psychical 
research** and, cultivating a habit of introspection, observe care- 
fully even his own mental processes, he will find much to interest 
and confound him. 

And perhaps no other operations of his mind will furnish him 
with more occasion for thought and investigation or prove more 
interesting and suggestive than some of the vagaries of involun- 
tary recollection. 

There are few persons indeed of ordinary intelligence to whom 
this at times strangely spontaneous habit of memory is not a 
familiar, recognized experience, exciting more or less their wonder 
and speculation. 

For example, we can all recall occasions when, though how- 
ever earnestly engaged with other thoughts, we have all at once 
awakened to the discovery that we were at the same time uncon- 
sciously humming a snatch from some old song, or mentally re- 
peating a fragment of prose or verse learned in our childhood, 
which we had supposed was long since buried so deep down 
under the d&jris of years as to be beyond the hope of resurrec- 
tion ; yet there it was, as fresh and vivid as ever, having, with a 
dash of its old-time irrepressibility and abandon, burst in upon 
our consciousness again without so much as asking * * by your 
leave." 

We may remember, too, that it has often happened that these 
unexpected visitants were of a character to cause us much dis- 



comfort and humiliation, for we have found by sad experience 
that we may not easily *< pluck from memory a rooted sorrow,** 
nor '* raze out the hidden troubles of the brain ; ** and, worse than 
all, that the ** damned spot" will never **out," however frantic 
and agonizing may be our entreaty. Indeed, it is impressed upon 
us that, if there be any of our memories which are more perverse 
and persistent than others, it is the erratic, or disreputable ones, 
which we have thoughtlessly garnered and forced into unnatural 
companionship with our graver and better impressions. These 
will return again and again in spite of us, and it seems, as if with 
malicious intent, that thpy often delight in choosing opportunities 
when it is most to our embarrassment and mortification. 

Perhaps we are at a funeral, and have become touched and 
subdued by the saddening ceremonies, or at church, earnestly 
engaged with its impressive services, when, all at once, without 
warning, one of these irreverent sprites of memory, with cap and 
bells and many a comic antic, breaks in upon our serious mood, 
and. wantonly disregarding the sanctities of the occasion, makes 
mouths at its solemnities. Or it may be that sometime when in 
the midst of a scene of innocent mirth and jollity the ghost of an 
unavailing remorse, or the shadow of an event in our life full of 
shame and agony, may suddenly appear to sadden and sober us 
and dissipate our enjoyment. 

The writer recalls an incident in his own experience illustrating 
the sometimes strange Unexpectedness of this phase of recollec- 
tion. 

Many years ago he was moved to memorize certain quaint and 
amusing verses found in a newspaper. On a March day long 
after, as he was riding out of Albany, and in a comfortable and 
complacent mood listlessly gazing out of the car window upon 
the bedraggled and cast-off garments of a rough and dissipated 
winter, suddenly theee verse?, committed over thirty ^ears before, 
broke in upon his thoughts and began to reel themselves off with 
the startling abruptness and unmanageable spontaneity of a way- 
ward alarm-clock. 

Perhaps it was more than twenty years since they had last 
occurred to him. He tried in v&in to discover what in all that 
dreary, forbidding landscape, or in the nature of hie thoughts, 
had set this jangling waif of memory agoing, but could not in 
any way account for it; nothing in his mind seeming to bear tbe 
remotest relation to it. Apparently, as if obedient to some unex- 
plained law of periodicity, this disreputable tramp of the brain 
had. in its vagabond wanderings, rounded its period, and, with 
an impudent smirk and au affected wail of distress, there it was 
again, begging, **for Christ*s s«ke,*' a dole of recognition at the 
open door of an unwilling and repelling consciousness. 

Possibly, if we accept the later, and what seems the more rea- 
sonable, conception of consciousness, that is, that it is not all of 
memory, but merely one of its phases or conditions, and a de- 
pendent, unstable one at that, we can the better account for some 
of these freaks of spontaneous recollection. 

It U evident that a normal brain has more or less control over 
that which shall cross the threshold of conscioueness, for we know 
many persons have the faculty of so absorbing themselves with 
any certain line of thought as to be seemingly quite oblivious for 
the time to everything else not pertinent to it. 

Bur. while it may appear that they are generally successful in 
thus holding the door against a besieging host of interloping and 
disturbing recollections, yet even they, too, sometimes fail to 
make the exclusion completely effectual. 

Indeed, because of the very intensity of their thinking and 
their unusual turmoil of brain, they are likely to arouse and 
quicken other associations having cettain constituent elements in 
common with those entering into the texture of their main 
thought, and these, too, may sneak into cognition along with the 
invited guests in spite of their every precaution. 

Again, with the majority of persons, *<mind wandering** is 
more or less a besetting infirmity. The spring which holds the 
door of their consciousness either has a congenital weakness or 
has become more and more impotent because of disease or ap- 
proaching senility, and is therefore capable of offering little re- 
sistance to any strays of memory which may seek to enter. In 
fact, so degenerate do some minds becp.me.tbatf consciousness, > 
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once a guarded and sacred preserve, is now a commoDS or thor- 
oughfare through which any vagrant, motley procession of 
thoughts may troop at will without let or hindrance. 

No doubt, too, this open, unguarded condition of consciousness 
may come upon us at times simply from our relaxing nervous 
tension, as when we unharness the will and turn it loose, and 
lapse generally into a state of mental passivity and listlesraess. 
It is then that, Onding the door left ajar, these unbidden recollec- 
tions oftenest make their intrusive entrance. 

Perchance, too. Unconscious Cerebration may take advantage 
of the situation to display and call attention to some of its re- 
markable curios, and, abusing the opportunity, lug in with these 
certain annoying remembrances which we would it had left in 
undisturbed oblivion. 

Perhaps one of the most significant and suggestive revelations 
that comes to us from a thoughtful observation of these extraor- 
dinary phenomena of involuntary recollection, is the abundant 
proof they furnish us of the unexpected and marvellous tenacity 
of our impressions. 

It is made very manifest that those potential organic condi- 
tions which were set up and established in the original process of 
developing these impressions are still preserved to us intact, and 
need only the proper excitant or stimulus to revive and rehabili- 
tate them for us again and again. 

Being well assured of this, it would seem profitable for us to 
inquire to what extent, not yet realized, can we, by a deliberate 
and persistent exercise of the will, control and compel these con- 
ditions of revival. 

We are all conscious of doing a good deal of recollecting by 
voluntary effort, but it is mostly those ordinary experiences which 
are comparatively recent and fresh. When it comes to making 
labored and prolonged effort to restore some elusive and faded 
image of a remote past, we are easily discouraged, and, even 
though it be a momentous event in our lives, a vivid and com- 
plete recollection of which might save us from dishonor or utter 
ruin ; yet, after making a few hopeless and abortive attempts to 
remember, we are apt to give up in despair, when, perhaps, had 
we been fully possessed with an abiding faith in the enduring 
nature of our impressions and in the possibility of our reviving 
them, no matter how remotely fixed, we might have hopefully 
and courageously continued our efforts, even for days or weeks 
if necessary, until the missing fact was again brought into the 
fold of consciousness. 

Surely, if, as has often happened in human experience, 
grave accidents or emergencies have resulted in so quickening 
and rehabilitating certain conditions of the brain as to fully re- 
store to the person recollection of events long supposed to be 
irretrievably lost, it demonstrates the reasonableness of our em- 
ploying and confidently relying upon systematic and patient effort 
to compel the same active and exalted mental conditions to pro- 
duce the same happy result. 



THE ARRANGEMENT AND NUMBER OF EGGS IN THE 

NEST. ' 

BY DR. MOBBIS GIBBS, KALAMAZOO, MICH. 

All birds have a system or arrangement in depositing their 
eggs in the nest, and there are very few species, if any, in which 
some peculiarity is not to be seen, if careful observation is made. 
Many birds so plainly and invariably show a tendency to a set 
arrangement that their habit is generally known. It is of these 
well-known examples that we will speak. 

The loon or great northern diver always deposits two eggs. 
They are almost perfectly elliptical in shape and lie side by side. 
The eggs are invariably found at over three-fifths of the distance 
from the front edge of the nest depression, that is« at about two- 
fifths of the long diameter from the rear end of the elongated 
hoUow or nest proper. From the position of the eggs one can tell 
how the bird sits on the nest, as we may reason that, with these 
long-bodied birds, the abdomen, which supplies the direct heat, is 
well back from the front of the hollow. This theory is verified 
by watching the incubating bird. The turtle dove, night-hawk, 



whipp«»or\vill, and common domestic pifi:eon, each of which lays 
two eggs at each setting, deposit the eg^s side by side, although 
this arrangement is frequently interfered with in the case of the 
tame bird, not rarely with the result that one of the eggs does not 
hatch. 

The spotted sandpiper and killdeer plover, and I presume most 
of the other snipe and plover, lay four eggs at a clutch. The 
eggs are arranged in the nest, or on the bare ground, with their 
small ends together, and, as they are pyriform in shape, they join 
in to perfection. The eggs of the snipe and plover groups are pro- 
portionately exceeding large for the size of the bird, and the sav. 
ing of space by thb arrangement undoubtedly answers a purpose. 
It is impossible to offer a solution to this problem of order at 
present, unless we may suggest that it is a wise provision of some 
ruling power, which so ordains the arrangement which best ad* 
mits of the bird's covering the eggs thoroughly. It is fair to 
doubt if a sandpiper could cover her four large eggs if they were 
arranged in any other position besides that in which they are 
found, with the four (^mailer ends pointing to a centre. This 
species has a small body and is not provided with loose, fiuffy 
feathers, so well supplied to many grouse and other birds which 
lay many eggs. On two occasions the order of the eggs in nests 
of the spotted sandpiper was broken by us; an egg being turned 
about with its point presented outward. One of these nests was 
deserted, perhaps from the interference, but in the other the order 
was found restored within a day. 

Perhaps no bird in America, certainly no other in Michigan, 
equals the common bob-white or quail in the number of eggt^ it 
sets upon. This species not infrequently lays eighteen eggs, and 
even more are found in one nest, but I can assure the readers that 
with any other shaped eggs the bob- white could never succeed as 
a successful setter. I will suggest that my fri^ids with collec- 
tions at hand compare a set of twenty eggs of the quail with 
twenty eggs of equal dimensions in longer and shorttr diameter 
of any other species, and observe which lot occupies the smaller 
space. We may say,, for illustration, that the bob-white's egg is 
triangular, and fits in as no other egg, to my knowledge, can. 

With all birds which lay a good-sized clutch, so far as my ob- 
servations go, the eggs are deposited in almost an exact circular 
group. The bird must use excellent judgment in thus arranging 
them, for it is only by this order that they can all be covered 
properly. Not infrequently when a grouse is startled from her 
eggA she tumbles one of her treasures from its bed. If the egg is 
not too far removed, it will almost invariably be found returned 
to its exact position in the nest within a few hours. 

I have been informed that the brown pelicans steal eggs from 
one another's nests, in order to fill their complements, or at least 
take possession of those they find lying on the ground and roll 
them into their nests. Although this does not seem at all likely, 
for various reasons, I cannot dispute it authoritatively, and, more- 
over, there were strong proofs that such was the case in many 
nests that I examined in Florida. These nests, which were near 
together, often contained four eggs, never more; one to three <»f 
which were ready to hatch, the others being fresh, or nearly t^). 
And, again, there would be eggs in the same nest with young over 
a week old, or young of ages quite ten days variation. But one 
point was ever observable, the young, or eggs, or both, never ex- 
ceeded four in number, showing, even if the charge of abduction 
is proven, that the old birds know their limit. 

The cow -blackbird, in imposing its eggs on the care of otiier 
birds, not rarely fails in the arrangement of affairs. It is fair to 
allow that the cow- bird is perfectly able to distinguish its o«n 
eggs from those of the blue-bird, chipping-sparrow, and others, 
which differ radically in size and color from its own speckled, 
tough-shelled eggs; but I believe it often fails to distinguish its 
eggs from the quite often similar ones of the chewink and o^en- 
bird. And this failure accounts for its depositing as high as four 
and five eggs in the nests of the chewink, where there was but 
one egg of the owner; and again laying four eggs in an oven-Wrd's 
nest, which contained no eggs at all of the owner,— both cases 
undoubtedly oversights, which resulted from its inability to dis- 
tinguish. It is reasonable to allow that cow-birds have limits as 
to the number to be deposited, otherwise |ome/un fortunate warbler 

igitized by VnV^ 



March 17, 1893.] 



SCIENCE. 



149 



or other small bird would be overwhelmed. As it is, the cow- 
bird studiee the limits of enduraDce in its victims and rarely ex- 
ceeds the bounds. The most eggs I ever found in a nept infested 
by cow-birds was nine, and the species generally lays only two or 
three eggs, thus generally keeping the outside limit to six or 
seven, with the owner's eggs. 



THE USE OF THE TERM ** CARBOHYDRATES." 

BY W. E. STONE, PH.D., PUBDUB UNIYSRSITY, LATAYETTB, IND. 

It has frequently happened in the history of chemistry that 
names and terms have lost their original significance so soon as 
the knowledge of the bodies to which they were applied has be- 
come more extended. " Organic " chemistry is better named the 
*' chemistry of carbon compounds ; " the * * aromatic *' bodies have 
disappeared in the broader designation of benzine derivatives. 
In the same way it appears that we have reached, or already 
passed, a transition stage in the use of the term ^* carbohydrates." 
Treatises on chemistry still retain the old definition of the term, 
while those familiar with recent progress in this field no longer 
feel themselves restricted to these ancient limits. It is the pur- 
pose of this paper to consider the present status of this subject. 

Von Lippmann, in his work ** Die Zuckerarten und ihre Deri- 
vate,'' adopts Fittig's view that the carbohydrates are derived 
from the hypothetical heptatomic alcohol C^Hf (OH)^, which, by 
loss of water, forms the simple or complex anhydrides, C^HuOg or 
C,,HaaO,i, known as sugars. His treatment ignores the ex- 
istence of any carbohydrate with less than six carbon atoms, 
although he says that, with the (at that time, 1882) slight knowl- 
edge of the constitution of the carbohydrates, it was impossible 
to regard this definition as final and complete. 

In 1888 appeared Tollens' ** Handbuch der Kohlenhydrate.*' in 
which the definition of "carbohydrates" was limited strictly to 
the bodies composed of C, H, and O, containing six carbon atoms, 
or some multiple of six, and H and O in the same proportion in 
which they are found in water. But already Kiliani had shown 
that arabinoee, which had long been regarded as a true carbohy- 
drate on account of all its reactions, had really tbe composition 
C5H10O5. Moreover, it had already been established that the 
best known sugars, such as dextrose, levulose, galactose, and 
arabioose, had the constitution of aldehydes or ketones of the 
tiexatomic, respectively peotatomic, alcohols. In anticipation, 
therefore, of evident progress along this line, Tollens remarks in his 
preface tbat such bodies as arabinoee and the impending ery throve 
^ might well be regarded as carbohydrates, but be retains the hex- 
atomic nature as a requirement for the ** true carbohydrate," and 
puts all non-conforming but similar bodies under the head of " den 
Kohlenhydraten nahestehenden Kdrper." 

Up to this time a sort of understanding had prevailed that the 
carbohydrates were exclusively products of natural forces. It 
had also been noted that these bodies gave certain reactions, which 
were also presented as a basis for the classification given. 

These reactions, as stated by Tollens, are : — 

t. Reduction of alkaline metallic solutions. 

2. Rotation of polarized light. 

8. Subject to alcoholic fermentation by yeast. 

4. Formation of levulinic acid. 

5. Formation of characteristic compounds with phenylhy- 
drazin. 

6. Certain color reactions. 

7. Solubility, either before or after hydrolysis. 

8. Decomposition by heat. 

All of which hold strictly true for the hexatomic carbohydrates. 
This cla8si6cation was probably as liberal as the stale of knowl- 
edge at that time would justify. 

But this classification is evidently arbitrary and ought not to 
have weight in comparison with any classification based on 
chemical constitution. If a similar constitution can be proven for 
a series of bodies, the fact that they respond to certain reactions 
will only be additional proof of their relationship. Such reactions 
must, of course, be general in their nature, while special reactions 
will only serve to characterize individuals. In this way tbe class 
of carbohydrates must eventually include only bodies of certain 



constitution, while the characteristic reactions will be limited to 
a smaller number, of more general application. A similar devel- 
opment has taken place in tbe manner of classifying tbe hydro- 
carbons, alcohols, acids, glycerides, etc. 

Of the carbohydrates conforming to the old definition, dextrose, 
levulose galactose, and mannose are types. They respond to 
the reactions given and have been found to possess tbe constitu- 
tion of ketones or aldehydes of the hexavalent alcohol, C4Hi40«. 
But we know two bodies of tbe formula CbHjqOs, arabinose and 
xylose, which are also aldehyde alcohols, and which give the 
same reactions as their homologues, with the exception of fer- 
mentation and the formation of levulinic acid. Again, we know 
an aldehyde of the tetratomic alcohol erythrit, called erythrose, 
of the formula C4H,04, which responds to the same general re- 
actions as its homologues. Qlycerose, CaH^O,, has also been 
studied and found to correspond to the others of the series in con- 
stitution and general reactions. It is even fermentable with yeast 
like the regular carbohydrates, which shows this to be an inter- 
mittent reaction when applied to an homologous series. Begin- 
ning again with the group CeHigO^, we find that there have been 
prepared synthetically three other homologues representing alde- 
hydes, respectively of the hept-, oct- and nonatomic alcohols. 
These also respond to the general reactions given, except tbat 
they do not form levulinic acid. Heptose and octose do not fer- 
ment, but nonose, with its multiple of three carbon atoms, is 
fermentable. 

It is no argument against the carbohydrate nature of these 
bodies to say that they do not occur in nature, since two of the 
hexoses (galactose and mannose) have never been found free, but 
are only known as derivatives of certain natural products. In 
this respect they are on precisely the same footing as arabinoee, 
xylose, erythrose, and glycerose. 

It appears, therefore, that we have an homologous series of alde- 
hyde or ketone alcohols of the general formula CnH,nOn with 
these common properties : 1^ sweet to the taste; 2^ optically ac- 
tive; 8° reducing alkaline metallic solutions; 4^ yielding with 
phenylhydrazin characteristic crystallinic compounds. Other re- 
actions, such as great solubility, decomposition by heat, and color 
reactions, are less characteristic, although pofseesed in common. 
Those containing three, or multiples of three, carbon atoms un- 
dergo alcoholic fermentation with yeast, and this periodical re- 
action seems an additional argument for their common nature. 
Individually they yield, when heated with strong acids, charac- 
teristic derivatives; for instance, the pentoses yield furfurol; the 
hexoses levulinic acid ; others have not been carefully studied in 
this direction. 

Following are the members of this homologous series which 
are known, although several additional isomers are possible : — 
Triose, CaHjO,. — Glycerose. 
Tetrose, C4H8O4.— Erythrose. 
Pentose, CHioOj.— Arabinose, xylose. 
Hexose, OeHi,0«. — Dextrose, levulose, galactose, mannose, 
all in isomeric forms. 

Heptose, C7H14O7.— Heptose. 
Octose, CgHijOg. — Octose. 
Nonose, C^HigO,.— Nonoee. 

By the definition of carbohydrates, now extant, only the hex- 
oses are included. It is the purpose of this paper to propose the 
extension of this term to all members of the homologous series, 
on the basis of a common constitution, viz., as aldehydes or ke- 
tones of the normal polyatomic alcohols of the aliphatic series. 
As characteristic properties of all these, must follow their be- 
havior toward polarized light, toward alkaline metallic solutions, 
and toward phenylhydrazin. 

Such a classification would exclude the bodies of the cellulose 
group, of which there are many, more or less well defined. But 
it is not jet evident that they possess a constitutional relation to 
the bodies under discussion, and have certainly no claim to be 
classed with the aldehyde or ketone alcohols because convertible 
into them. 

As for the disaccharides of the hexoses, to which belong 
sucrose, lactose, etc., if it be true, as supposed, that they are an- 
hydrides or ether-like forms of the ^^^^j^^j-W^Rxf'^^P entitled > 
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to • plM^s BfwmK cturhithydeBlm mt dcri vatW#« «tr fnodifif-ations of 

K Vimthmr fifffpmtm to tppl/ tb« name "»iigflr»^ to all the 
Hfi^mfM^m of thf» hoimflogouft Mrri«^f« to m birh be bat lately added 
t>»«r Kly«^;l •ldrb/d#' Cgtiff^g a* the •linplt^t poitible exanif*le. 
Th# ff^/piilaf <;afu^ption of tbe propertiea of a aagar are doc, bow- 
ar^fi I'aMllx r^rr/fidlffd whb tba properties of «oine of tkete bodief , 
whil« '*i;«rU>bx<irat#«** at least potmem some rf-ference to tbeir 
tnt|»lrl('al corufKMltlon Wltb regard to gl^col-aldebjde. more- 
Of irr, Its optical fnacttvlty would exclude it from the list under the 
iMifidUlon* hi^e pmpoMd^ although it« constitution undoubiefily 
MillAliM tl>a requirement*. 

ELECTRICAL NOTES. 



Varlationa in Rteietaoct. 

In a r#wnt article In the l'hilo§ophical Magazine appears a r>aper 
by Mr. Kitrnaodo Handford, entitled ** A Necessary Modiflcation of 
Ohm's liaw.*' Why It should have been given this title does not 
appenr, for It nowhere calls in quentlon the law which goes by 
Ohm's nnme. A Imtter titio would have been ** On the Variation 
of He^lstanoe of a Conductor with ChHuge of the Medium Sur- 
riiunrtlng It.*' The facts observed are of interest, though not 
new. MS It has lung l)een known tbst the resistance of a wire 
(«lmiiges when itnmersed in different gases, ('hatelier. for exam- 
ple, found that the n*slstance of a silver wire changed enormously 
when Immersed In hydrogen gas, and that if left in it for some 
time Us temperature ooeitlcient changed alao. Mr. Sanford has 
exteiideil the list considerably, biaexiierlments, though made with 
a wlrt» of one metal only, i.e., copper, embrace a great variety of 
mi*dlums. InHh liquid and gat^eoun. That the variation is due tn 
the causes imtloed in the experiments of M. Cbatelier and not 
to beating of the conductor, as proposed by some, U probable 
from the folb»>^lng ctmslderations. The total heat generated in 
the wire, using the ordinary coefticients of emifiaivity for polished 
iHtpprr. would not raise the temperature of the wire more than 
the one ten-tbouaaiuUb of one degree centigrade, and the increase 
of reAlstani'e frtuu this cause would be inappreciable. But the 
t»ITtHH of a Ibin ttlm on the wire would be far different. It was 
ttrat iHiinted out by Mr. Kennelly to the writer that the extremely 
Ibin tilm K\t tin tm eltotric conductors was sufficient to lower tbe 
resistattce wt moderately small wires as much as five |>eroent If 
^e sup)Hv*e that when a wire l« placed in a gas likt- SO, a thin 
tiliu of a ^Mmpound i\f tbe iH>piH»r and tbe gas ts formeil. only tbe 
iwe iwenty Ave^lhousandib of an inch in thickness, it will ac- 
WMut fiw all the i^nomeua obeierred by Mr. Sanford. For, as 
the wii^ exi^^tmented on was one millimetre in diameter, the 
^vrmalHM) i4 a layer „}«, of an inch thick would reduce tbe cross 
»e\iHM\ of the co|>per by two-lenths of t per cent, and therefore 
ii^^^KHi^e the reet^iUiHt" by 0.^ p*r cent, or nearly the maximum 
\'hai^t^ \>WrYvd by Mr. Sanft^rd, This ihkknesa of 61m is nol 
mm'h (ftrealtrr than tbe th)ckiie«9 of the lllm» which cause tbe 
trklw<iH^t c\4^w^ oa *te^, Wiui: aKmi three lo fire timee as thick; 
s^^ llm^l wt^ «re thai the »liahte«t adKw (^ ihega^e^ on the surface 
\>f a wiiy^ w\mM \^«i|pe the les^ance quite appreciably, and on 
e^|H>eMtv to air th^^ m ln^ wv^Kt rK\*vifr itself again. It »hoaki 
W a^KW^^I, UH>rv^'X1M« that s«ch iUagia would nol necessarily be 
Yl»ihh\ 

An e«»^ way v^ ^MUinie the q^aestion wvnhi be to use wires ci 
4t<^r^Nlkt diaMele*:^ With a wiv« wW:^w diaase«er was .0085« or 
Nw 4t^ H W Os, an4 whioh i* fnnu^hed for comaaercial parp«ees, 
Ih^ bNkManvN^ >hsMiKI xmry ns aanrh n» one and a half per cent, 
wh^V wuh a wiw ^'4ie cemuMe«n^ in dmsaeler H shonki be inap> 
Iw^v'iaVli^^ R A. F« 

A AHXt iMMis^ \>f the ^^iTsentii&c Atttance of Xew York, in 
i^e^^>^> ^ l^^taoMT A?to ^waic Sewhetrr, will b^ held aS 
v\s|««a^ i\4W««v MiMiiMy timin g. )lnac^ ». i:ML al $ o cfedu 
AmaMt^wtw Uhe^ttynhx fV»f^Nis«rH. U Fhi^rhttJl "*A M ei w 
^4 INv^» w s M r Jk4n ^Wn^ Xs n h KSi^* ^ Ibnaaiks wfll W aamle ^ 
<Mhe«^ Mwl a nn nii V ee of Miers lefi^niif r> <ji ^.em y^wWnr 
>^iU W«y«A 



LETTERS TO THE EDITOR. 

m*0 Uarrewpt m dm U atr€ requested to be as brUf as p om i UB. The writer » nam» 
is *m aU came required a* proof of ffood faitk. 

Om requeet in adwtnee, one kimdred eopiea of ike nutuber eontcUnino hit 
e ommmmieat Um wOl »*e fwmUked free to OMq eorreepomdeni. 

The editor miUhegiad to pubUak amw qu^riee eoneontmt with the eharaettr 
of the Journal. 

Does the Ether Absorb Lig:bt ? 

Whether or not li^ht is- alisorbed in any degree by the ether 
throuf^b which it passes ba^* been argued a good many times, and 
to-day is not settled on any experimental basis. That it is not so 
absorbed to any considerable degree is evident from tbe light 
from such distant stars that reaches us. From theoretical con- 
sideraiione some have concluded that many more stars would 
probably be seen by us if in someway their light was not stopped 
by the ether, and that tbe midnight sky would or should he 
brighter than it really is. 

In all tbe treatments of the subject which I happen to have 
seen, there is one important element which has not been consid- 
ered at all, and to me it seems as if that one would account for 
the limit to the number of stars we see witbout assuming that 
the eiber poftsenses the ability to transform energy within itself, 
which would be tbe case if the energy of waves like light waves 
were changed into any other kind of eneigy not capable of af- 
fecting our eyes This fact is, that, in order to see, eoroe energy 
is needful. I mein that there must be some limit to the ampli- 
tude of the vibratory morement beyond which we could net see, 
simply becaube the energy of the wave is insufficient; so that no 
matter what the intrinsic brightness of a given light may be, if it 
be far enough removed from an observer it will cease to be visi- 
ble, simply because the energy of tbe waves is too small to excite 
the sensation. As the energy of such radiant energy on unit area 
varies inversely as tbe square of the distance, and as the amplitude 
of tbe vibrations at tbe initiating atoms or molecules can at best 
not exceed the diameter of the atoms or molecules, the extreme 
minuteness of the amplitude at the distance of tbe fixed ^tars 
from us shows how exceedingly delicate is the eye for perceiving 
it at all. Tbe enormous frequency of the waves gi^es ibem a 
degree of energy they could not otherwise have; but if there 
were no amplitude there would be no energy, and it is to l)e con- 
oeived that if space be illimitable and the number of siars he in- 
finite, yet with eyes constituted like ours only the light of stars 
within a limited space would be visible, and such optical data 
would give no reason for holding that what could be seen was 
tbe wbole. nor (or tbe conclusion that tbe liKht from more dis- 
tant stars was absorbed by tbe medium through which it was dis- 
tributed. 

The photographic work done in this field testifiee to tbe same 
conclusion when we are presented with the image of a star which 
had never been seen. The photographic plate acts cumulatively 
and if one minute^s exposure is not enough, take ten minutes or 
ten hours, but tbe eye cannot ao act; if one cannot see an object 
in a second, he can see it no better by continued looking. Icon- 
elude, therefore, that we have no evidence that the ether absorbs 
any of tbe energy of the ether waves. A. E. Dolbear. 

TofVS Oon«ce« Mms.« Mana Sl 



Natnral Selection at Faalt. 

Is yottr tseo* of Feb. 17, Mr. Richard Lsea replies to the rather 
miedending article of Mr. J. W. Slater In yonr issue of Jan. 20, 
and Ukee« it appears to me, the ri|:ht view of the case as regards 
the FVlidie. hot aakasa it when he attmpis to account for the 
ben^» cackle. No one rsnson will acconnt for the latter. Fre- 
quently the hen that is a aa g m h et of a large ham-yard flock may 
be observed cncUinic at Ihe top 4>f brr voice prior to tbe laying of 
Ihe en. and it hms been any ohsnration that in 9 cases out of 10 
this is dne to the fnct that she has lonnd a nanrper in ber nest in 
the pecacn of another hen e n i ^ag e d in eies laying. Close observa- 
tion, coverinit Many years, lencls aae to think that tbe cackling 
aller the «n a^ laid has nothinc n h n tem to do with nest-dis- 
ehmare or ne«»t hidwNg^ hns is SMBip^ a notifimtion to tbe cock of 
the iock that Ihe i«i|««tant task of Ahe day is accomplished. 
Digitized by VnV^ 
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There is no time at which the hen is so susceptible to the gallant 
attentions of her liege lord as juRt at the end of this cackling 
period. I have frequently observed this of our barnyard fowl8> 
of guinea hens, both domestic and in the wild state, and of pea- 
fowls. In my opinion, the cackle is intended to notify the male 
bird of the Barkiss-like condition of his mate. 

As to the case of the cac tribe, it is so common to see a mother 
cat in the country bring field-mice, young rabbits, moles, or 
^ound squirrels in to her kittens and watch their playful antics 
witb them, that the conclusions arrived at by Mr. Lees are irre- 
siiitible. This winter an intelligent house-cat, on a farm where 
I have been studying winter life in field and woods, led me some 
distance to where several grain-ricks had stood during the fall. 
I soon saw that she wanted me to turn over the fence rail floor 
that still remained there, that she might capture the field-mice 
living beneath. This I did, while Tabby caught four mice in 
quick succession. The first one she gulped down at a rapid rate, 
the second she played with a little while, the third she played 
with much longer and, half-devoured, left to her eldest son, a 
full-grown Tom who had accompanied us, and the fourth she 
barely wounded and also turned over to his tender mercies. In 
n word, while hunger was a dormant passion, she quickly de- 
voured her prey, after that her instinctive disposition to practise 
and keep perfect the arts whereby such elusive game is captured 
was paramount. 

Mr. Slater is in error in thinking that a comparatively few now 
possess the power to *'wag the ear." This power is common 
among the West Indian half-breeds and the Maya and other de- 
rivatives of Mexico and Central America, and many whites have 
the power who hardly realize the fact. It is not uncommon to 
observe this if one will suddenly say to a companion, ** What 
was that noise?" If Mr. Slater will say this in a semi-startled 
way, he will notice that in no inconsiderable number of cases 
there will be a slight instinctive movement of the muscles in 
question, more or less pronounced. Nor is the ear that Darwin 
illustrates in his *' Descent of Man *' ae being allied to the pointed 
type belonging to our Simian relatives as uncommon as many 
may imagine. It is my observation that this pectdiarity of the 
fold in question is oftenest to be observed in women, and in many 
of these cases the persistence of the wisdom teeth is also a char- 
acteristic. I have in mind two cases of this sort, one of a man, 
the other of a woman, both residents of one of our leading cities, 
and their social and intellectual forces. The latter is a remarka- 
ble reversion to an earlier type, in ear, in teeth, in length of arm, 
in painless childbirth, in flexibility of hand-joints, and in other 
marked characteristics. It appears to me that the ear, like the 
vermiform appendix, the suspension of the viscera, the position 
of the orifice to the bladder, and the unprotected condition of 
certain main arteries, is yet in a transitional state, and not fully 
adapted to the newer human conditions imposed by the erect 
position and the artificialities of civilization. 

EuaBNB Murray Aaron. 
PlUladelphla, Marcb 6. 
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Die Zukunft des Silbers, By Eduard Subss. Vienna and Leipsic, 
Braumuller. 1892 227 p. 

Dr. Subss is eminent as a geologist, and it would be imperti- 
nent on the part of the present writer to attempt a criticism, or 
even an exposition, of his views on the geological and metallur- 
gical conditions which affect the production of the precious 
metals. Dr. Suess's conclusions are similar to those which he 
gave to the world some fifteen years ago, in his monograph on 
the *' Future of Gold," published in 1877. He believes that the 
production of gold is likely to be limited in the future, and will 
not supply sufficient gold to meet the monetary consumption and 
the consumption in the arts. He believes also that the produc- 
tion of silver will not progress as rapidly, or that its depreciation 
will descend as far, as is often supposed. He believes that gold 
must eventually cease to be used as a standard of value ; while 
the production of silver is likely to continue at a comparatively 
equable pace, making that metal eventually the basis of the 



world's money. Intprnational bimetallism, even if it were 
practicable, would be only a half-way measure, paving the way 
to the ultimate adoption of the single silver standard. 

To this line of reasoning, the economist who, like the present 
writer, believes that the gold standard works to reasonable satis- 
faction, wotdd answer in some such fashion as this. If it were 
true that all exchanges were effected by the actual use of coined 
money, undoubtedly the monetary supply of gold would not suf- 
fice, at the present range of prices; and on that supposition the 
maintenance of the gold standard must be accompanied by a fall 
in prices, which would in many ways be distressing. But the 
fact is that in modern communities gold is used but to an insig- 
niflcent extent as a medium of exchange. The great bulk of the 
exchanges are effected by credit substitutes of various sorts. 
Much the most effective of these is the modem machinery of 
banking, by means of which, especially in countries like the 
United States and England, an enormous volume of transactions 
is settled with an insignificant use of coin. So far as retail trans- 
actions are concerned, bank notes, government notes, silver as a 
subsidiary coin, do the greater part of the money work in all 
civilized communities. Gold, therefore, acts in the main simply 
as a measure of value or a standard of value; something in terms 
of which the values of commodities are expressed, and into which 
all other forms of currency are convertible. It performs its 
function very largely by being held as a reserve in the great cen- 
tral depositaries, serving simply to sustain and regulate the cir- 
culating medium. The evidence does not indicate that the supply 
of gold is insufficient for this purpose. On the contrary, large 
accumulations of gold have been made in recent years by 
civilized countries; by Oermany in 1878, by the United 
States in 1879, by Italy in 1888, by Austria in 1892-8, without 
causing, in the opinion of the present writer, any appreciable 
difficulties. It is not impossible that in the distant future the 
supply of gold will prove insufficient, and that some change may 
be made by the great civilized countries in their standard of 
value. But such a change for the visible future is highly im- 
probable. The drift of the time is toward the gold standard in 
all the great countries ; with a constant development and use of 
credit substitutes, but with gold as the sole basis. So far as we 
can see into the future, this policy will work no harm, and will 
conduce greatly to stability and convenience in the circulating 
medium. 

So far as silver is concerned, it is undoubtedly true that the 
method of occurrence of silver ores makes it probable that each 
individual find will soon be exhausted. The great bonan- 
zas, of which the Comstock lode was the first in the United 
States, have soon given out, and the great and rapid increase in 
the production of silver has been due to successive lucky finds. 
Geologically speaking, therefore, the enormous increase in pro- 
duction, which has taken place in the last twenty-five years, may 
be regarded as temporary. But historically speaking, it is im- 
possible to say that these finds will not continue for a period of 
great length in human history. The hard fact is that the pro- 
duction of silver has increased with extraordinary rapidity m 
the last twenty years, and that as yet there are no signs of relaxa- 
tion. If this process continues, the decline in the value of siher 
cannot be checked. If it ceases, the price of silver in terms of 
gold is likely, at beet, to remain where it npw is. In either case, 
there is no gtound for supposing that silver will come to be used 
on the same terms as gold by civilized nations, still less that it is 
likely to displace gold, as £hr. Suess predicts. 

F. W. Taussig. 

Harrard University, Cambridge, Mass. 



How to Manage the Dynamo, 
Macmillan & Co. 



By S. R. BOTTONE. New York, 



This little book is meant, as its author tells us, for steam engi- 
neers who are called upon to take care of dynamos, without hav- 
ing any previous training or knowledge. As this class is a rather 
large one, there is no doubt but that there will be a considerable 
demand. 

The book is very clearly written, and contains just about all 
that the men for whose benefit the author is writing will require 
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to know. There are some sins of omission and commission, 
however. Among the former may be mentioned the fact that 
the alternating- current dynamo is not touched upon, or very 
briefly. No instructions are given as to what should be done in 
case, when a dynamo arrives, it is found to be connected for 
running in the opposite way to which the foundations, etc., 
necessitate its turning. Instructions for reversing the connec- 
tions of a series machine when it fails to start up or under com- 
pounds would also be of use. The writer has had on many occa- 
sions to travel several hundred miles to remedy these simple 
troubles. A warning about the necessity and method of keeping 
armatures and fields free from moisture when lying boxed up, 
might also be added with benefit. Among the latter may be 
mentioned the direction to lay an armature on waste (page 22), 
as the latter is often full of pieces of iron, etc. , which might ruin 
the insulation. Sand-paper is preferable to emery for polishing 
of commutators, as the latter frequently contains particles of 
iron. The remedy proposed on page 80 for a shunt dynamo 
which will not pick up is impracticable. 
Altogether, this is a very useful and clear little book. 

R. A. F. 

Electrical Experiments, By G. E. Bonney. New York, Whit- 
taker & Ck). 

Tms book is a collection of simple experiments with magnets, 
induction coils, influence machines, and plating baths Mr. 
Bonney is already favorably known through his books on the 
making of induction coils, electroplating, etc., and this volume is 
quite up to the others. 

Manual of Irrigation Engineering, By H. M. Wilson, C.E. New 
York, J. Wiley & Sons. 1893. 851 p. 8°. |4. 
While text- books and elementary treatises on the general sub- 
ject are threatening to flood the market and the profession, the 
promise of an overplus of good treatises on special branches of 



engineering, by competent specialists, is by no means serious. 
Good works of the latter class are always welcome to the average 
practitioner, and this seems to be one of the kind which is likely 
to prove both useful and welcome. It is written by an author who 
has had experience in America, Europe, and India, and contains 
the fruits of both original investigation and discreet compilation. 
The book is prepared mainly with reference to the needs of the 
engineer having charge of work of this kind in the western por- 
tion of the United States, and includes accounts of the current 
methods there in use, as well as of such systems observed abroad 
as are most likely to prove useful in this country. The collection 
and distribution of water, but not its application to crops and to 
its minor uses, constitute the subject chosen for treatment. Much 
new material is here published, especially relating to ^arth-dams 
and elevation of water by pumping The author makes applica- 
tion, in a very sensible manner, of the principle, too little recog- 
nized by writers on engineering subjects, that, while no hesita- 
tion should ever be felt in regard to the use of mathematics in 
the development of the subject in hand, its use should always 
be confined to the minimum quantity, and the most elementary 
methods, consistent with the effective accomplishment of the 
purpose in view. The average reader, even though a professional 
and a practitioner, does not purchase his library with the view of 
admiring the scholarship, the pedantry, or even the genius of 
authors. 

The importance of this subject may be realized when it is 
stated, as by this writer, that 25,000,000 of acres are made fruit- 
ful in India alone by irrigation ; in Egypt there are about 6,000,- 
000, and in Europe about 5,000,000 acres. In the United States^ 
where this process of conquering nature has but just begun, are 
now about 4,000,000 acres of irrigated lands. Thus, about 
40,000,000 acres of soil are made to produce crops: land which 
would otherwise have remained desert. 

The book is well and freely illustrated, and its typography i& 
that always seen in the technical works of its publishers. It is 



CALENDAR OF SOCIETIES. 
Biological Society, Washington. 

Mar. 11. — Frank Baker, Recent Discov- 
eries in the Nervous System ; Vernon Bailey, 
The Burrow of the Five-Toed Kangaroo- 
Rat; E. M. Hasbrouck, The Breeding of the 
Bald Eagle near Mount Vernon (with exhi- 
bition of eggs). 

New York Academy of Sciences, Biologi- 
cal Section. 

Feb. 13. — A paper on the ** Functions of 
the Interna] Ear '- was presented by Dr. F. 
S. Lee, based upon study of dog-fish. The 
results of experiments were given, showing 
that the semi-circular canals are sensory 
organs for dynamical (rotational) equilib- 
rium, otolithic parts for statical (resting) 
equilibrium. Elach canal appreciates move- 
ment in its own plane, and by a definite 
functional combination of canals all possi- 
ble rotational movements are mediated. 
This theory explains compensating move- 
ments of eyes, fins, and trunk. The method 
of experiment was that of sectioning the 
branches of the acoustic nerve and stimula- 
tion (by rotational movements) of the swim- 
ming fish. In a paper by Bashford Dean, 
on the Marine Laboratories of Europe, a 
series of views were shown of the stations 
of Naples, Banyuls, Roscoff, Plymouth, 
Arcachon, the Helder, and St. Andrew's. 
H. F. Osborn described the foot of Artionyx, 
the new member of the order Ancylopoda 
Cope. It is distinguished from Chalico- 
therium by the character of aucle and pes, 
which present a marked resemblance to 
the Artiodactyla, while Chalicotherium 



represents these structures as found in Peris- 
sodactyla. Both genera are ungulate in 
aucle joint, but the phalanges terminate in 
claws, and, in view of the double parallelism 
between these two forms and the two sub- 
divisions of Ungulates, it was suggested to 
divide the Ancylopoda into the Artionychia 
and Perissonychia. 

Society of Natural History, Boston. 

Mar. 15. — H. C. Ernst, Cultures of a New 
Pathogenic Bacillus, Illustrating Methods 
of Isolation ; Warren Upham, Deflected 
Glacial StrisB in Somerville, Notes on the 
Tertiary Strata of the Fishing Banks Be- 
tween Cape Cod and Newfoundland. 
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handy in form and freight, and, in our opinion, will be found 
useful to all engineers engaged, or likely to be engaged, in any 
kind of hydraulic work. 



AMONG THE PUBLISHERS. 



Of the International Education Series published by the Apple- 
tons more than twenty volumes have now been issued, one of the 
latest of which is ** Rousseau's Emile,*' abridged, translated, and 
annotated by William H. Payne of the University of Nashville. 
It is not a mere series of extracts, but a judicious condensation, 
formint^ a continuous work and giving as much of the original as 
readerj^ of our time are likely to care for. The important and 
wide-reaching influence of Rousseau's work has been due in the 
main to his perception of the grand truth, previously too little re- 
garded, that the child's faculties have a certain natural course of 
development, and that, if education is to be successful, it must be 
in harmony with that development. Unfortunately, he knew 
but little of what that course of development really is, and his 
practical plans for meeting it were about as inappropriate as they 
well could have been ; and whoever should adopt them would find 
in the end. if not sooner, that he had followed anything but 
nature. Rousseau's notions that the child ought not to do any- 
thing against his will, that children have and can have no moral- 
ity, and that all wickedness is weakness, are both false and mis- 
chievous; and many others of like character might be cited. 
Moreover, though a vehement democrat in politics, he would re- 
fuse the benefit of education to the poor, expressly saying that 
**the poor man has no need of an education," and he held that 
women ought to be educated merely to please men. Mr. Payne 
is clearly conscious of these faults in Rousseau's work, and sharply 
animadverts on some of them in the short but very suggestive 
notes that he has furnished to this volume. Moreover, he does 
not hesitate to attack some of the educational fads of the time; 
and his comments add much to the value of the book. Indeed, 



we think the public would be glad to receive from him an inde- 
pendent work of his own, in which his views might be »tated 
more at large. 

— Charles Scribner's Sons have in preparation • * How to Know 
the Wild Flowers," by Mrs. William Starr Dana, with 100 illus- 
tration by Marion Satterlee. 

— The latest issue in Scribner's series on the Great Educators 
treats of ** Froebel and Education by Self-activity." The[author 
is an Englishman, Mr. H. Courthope Bowen, who is an enthusi- 
astic disciple of Froebel, and has had much practical experience 
of kindergarten work. We cannot say, however, that his book 
is a quite satisfactory treatment of its theme, the literary form of 
it being in some respects defective. There is a good deal of 
repetition in it, as indeed the author himself admits, and the 
sentences are often loaded down with parenthetic expressions 
which make them awkward and sometimes obscure. The first 
two chapters relate the principal events of Froebel's life, the pro- 
cesses of his own education and his various experiences and ex- 
periments as a teacher. Then follows a notice of his philosophy, 
which, however, Mr. Bowen makes no more intelligible than 
others have done, and then an exposition of his theory of educa- 
tion. The remainder of the book is devoted to a description of 
the kindergarten and other contrivances that Froebel designed, 
with some account of his relation to earlier and later educators, 

,thu8 giving on the whole as full an exposition of his views and 
methods as most teachers will desire. As to the value of those 
methods themselves, we have not space to speak largely; but we 
cannot help thinking that both Froebel and Pestalozzi are at 
the present day greatly overrated. Their methods are only 
adapted to a fewyears of early childhood, and are not perfect 
even for that period; while their prejudice against book-learning 
was little short of barbarous. Nevertheless, whatever is good in 
their systems we want, and we trust that our teachers will not 
fail to appropriate it. 
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rating plant or animal structure. Address A. B. 
Henrey, St. Lawrence Uniyersity, Canton, N. T. 

The undersigned has the following specimens to 
exchange for crystals of any eantem or foreign lo- 
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rubellite,lepidollte.blue and green onyx, Cal. pine- 
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Bush, care of General Deliyery, Los Angeles, Cal. 

For sale or exchange.— A priyate cabinet of about 
900 species of fossils, well distributed geologically 
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Frank 8. Aby, State Uniyersity, Iowa City. la. 
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A COMPETENT TEACHER of botany in college 
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lent references and credentials. Apply, J. G., 17 
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"A THOTTOHTFUL BOOK" 

JUST PUBUSHED BT 

S. C. Griggs & Co. 

The Secret of Character- 
Building. 

By John B. DkHottb, A.M., Ph.D. Cloth, Finely 

lUustrated, $1. 

**The desUm of this book is to show that character 
has a physical basis in the brain and nerves; that 
wayes of good and evil impulses and thoughts run 
along the nerves from the brain and establish hi^- 
ways, so to speak, and thus good or evil propensi- 
ties and thoughts become easier as they are exer- 
cised or indulged, by wearing tracks, and determine 
the character of persons in the physical records 
they make, like the waves of sound on the cylinder 
of a phonograph. It is a thoughtful book and sug- 
gests a momentous fact in the building of human 
character.''— Lutheran Observer^ Phila. 

** In its scientific and rational treatment of the 
subject of character-building it is the ablest and 
most interesting work that we have ever read, and 
its great value mcites us to earnestly commend it 
to the thoughtful reading of both old and ybung/'— 
Boston Home JoumcU. 

The Youth of Frederick the 
Great. 

By Ernest Lwisse, Professor at the Sorbonne, 
Paris. Translated from the French by Mart 
BusHKELL Coleman. 1 vol., 468 pages. Cloth, 
$8.00. 

**A masterly study of the rise of the most imperi- 
ous figure of the eighteenth century sovereigns. 
The picture it portrays of life and manners of edu- 
cation and training at the Prussian Capital are 
most entertaining and instructive. The study is the 
more interesting because it is made by a modem 
FrAnoh professor, who Is attempting to aQalys« the 
sources of that tremendous expansion of German 
power which made France herself bow in cruel de 
feat.'*— TAc Review of RevietM^ N. Y. 

A Study of Greek Philosophy. 

By Elxjcm M. Mitchell. With an introduction by 

William R. Alger. Cloth, $1.85. 

'• The book is one from which the general reader 
can gather a clear idea of the drift of Greek 
thouKht. its subject matter and development, 
which will serve as an excellent groundwork for 
further study.''— TAe ScoUmatty Edinburgh. 

Pre-Adamites. 

Or, a Demonstration of the Bxi8tbkob or Man 
Before Adam. By Alexander Winohell, LL.D., 
of the University of Michigan. 1 vol., 8vo, 668 
pages, with ethnographic maps and numerous 
illustrations, $8.60. 

** There has been no work published upon the sub- 
ject which can compare with this in importance. It 
Is the fruit of an exhaustive study not of one but of 
all the sources of information which can be sup- 
posed to throw light upon the subject. Dr. Win- 
chell deals fairly and nonestiv with facts, and 
neglects no source of information that is open to 
him. His argument is elaborate and many sided. 
The comparative novelty of his attempt may be 
trusted to win for the work the widest attention on 
the one hand and the most critical scrutiny on the 
other." — New York Evening Post. 

Sparks from a Geologist's 
Hammer. 

By Alexander Winchell, LL.D. Third Edition. 

1 vol. Illustrated. Cloth. Price, $8. 

**We know no more readable and instructive 
work on popular geology.*'— Pftttodc/pAto Inquirer. 

** In these essays Dr. Winchell again proves his 
claim to be ranked with Prot. Proctor as one of the 
mostbrUliant aid popular expounders of modem 
science."— Canadian Methodist Monthly. 

Pre- Historic Races 

or the United States. 

By J. W. Foster, LL.D. Crown 8vo. Illustrated. 

Price, cloth, $8.00. 

" It is full of interest, from beginning to end, 
contains just that kind of information in clear, 
compressed and intelligent form which is adapted 
to the mass of readers.'^— i\>piiiar Science Monthly. 

For sale by booksellers generally or sent^ postpaid, 
on receipt of price by the publishers. 
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thenia, consequent on the wide ignorance of 
the subject which still prevails ; in the sec- 
ond part, attention is drawn to the principal 
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THE COMPARATIVE METHOD OF STUDY.' 

BY GEORGE H. JOHNSON, SG.D., ST. LOUIS, MO. 

We are all acquainted with the word evolution as used in 
natural histor? to express the doctrine that many different forms 
of animal and vegetable life have been derived from a common 
ancestry. The use of the word in a more general sense in 
astronomy and sociology is almost as well known. Philosophers, 
historians, and inventors, as well as naturalists, hafp discovered 
in the present generation that evolution, defined simply as the 
theory which recognizes not only the formal and external con- 
nection and correspondence of entities and events, but also the 
causal connection, — so far as that may exist, — is not only true 
but is also exceedingly useful and fruitful as a method to guide 
thought and investigation. 

If we would make the most rapid progress on the current of 
modern thought, we must be in the current and know its trend, 
and to determine its trend we must know both its present condi- 
tion and the previous conditions through which it passed to reach 
the present; just as in determining the direction of a river dlir- 
rent we must use floats to show the path traced by the surround- 
ing water, and in determining a comef s orbit we must use sev- 
eral positions to compute its future course, so in all subjects 
which involve human personality and social progress there are 
certain well-determined positions formerly occupied, which, 
compared with the present, will indicate the future. 

A good historian, for example, is not satisfied with his narra- 
tive until he has shown the events in their proper relation to 
each other. Indeed, the true scholar, the man of profound mind 
and practical learning, is not he who has apprehended and re- 
membered the greatest number of great and useful facts ; it is 
he who has a systematic, correllated knowledge of facts. Let 
US consider one or two illustrations. 

In some sciences it seems as if human thought moved in a kind 
of cycle, so that by going back far enough a period or phase in 
the history of the science or doctrine wjll be found which is very 
much like its present condition, or like any other condition 
which we may be considering. Even back to the time of Solo- 
mon, we have his authority for the proverb that there is nothing 
new under the sun, and if it was true then it must be true more 
particularly at the present day. This does not teach that there 
is no real progress in human knowledge, nor that there are no 
new combinations of public events such as constitute history. 
But it is evident that all motion and change in humafi thought, 
all changes in national life, all movements in literature, art, and 
even science, are not progressive. Indeed, there is very much 
intellectual motion to only a little progress. In this respect the 
human mind may be compared to the limbs of a child. A little 
girl, when she is excited and hurried, will jump up and down 
and make very little forward motion, notwithstanding — or 
rather because of — her eager desire to do so. She wastes a large 
amount of energy simply in crossing a room. Her movements 
are not properly co-ordinated ; she does not know what muscles 
to use in order to attain the desired position. How true this is 
of the intellectual movements of men ! 

A man in his anxiety to get ahead rapidly in the world, to ac- 
quire more money, to get some fame or honor, position or power, 
will make many senseless and useless actions which do not at all 
hasten the^ttainment in view. We all do it more or less ; a 
man*would be supremely wise or fortunate who was not occa- 
sionally humiliated by discovering that his most carefully laid 
plans and most deliberate actions had very unforeseen effects. 
1 Abstract of a paper written for a popular andience. 



To regard the world as a stage and all the rest of mankind as 
players is an instructive as well as amusing way of contemplat- 
ing our fellow men. To see politicians standing in a high place • 
and reaching forward and upward to grasp more power and infiu- 
ence, and in their eager and irrational motions losing their foot- 
hold and falling prostrate, is a spectacle which is constantly 
before our eyes, at least the reaching is constantly before our 
eyes and the falling is periodically manifest at election time. 

But the same disposition is seen, and similar accidents happen, 
to men in all walks of life. That is to say, that the child who is 
learning to walk, and the man who is learning to control himself 
and other men, go through many motions and actions which are 
not really helpful for the purpose in view. But these misguided 
actions are educational in their results, so that if a man lives 
long enough he is likely to become measurably wise by virtue of 
his own mistakes. 

Men often act with very little sound theory or experience to 
guide them. In many respects we are like a man blindfolded, 
who hears some noise but is doubtful from whence it comes; if 
he has the opportunity to explore the room in all directions he is 
likely to find the right comer before long, even though his hear- 
ing at first directly misleads him. And so in all human knowl- 
edge, if we only have opportunities to make enough mistakes we 
are likely to have ultimately some measure of successful intellec- 
tual progress. We need not experiment with what is dangerous, 
nor carelessly make mistakes, but when we have no sure knowl- 
edge to guide us w^ should learn as much as possible from the . 
experiments made by ourselves and others; thus, proving all 
things, we may hold fast to that which is good. 

Very much of vaunted human progress is at best only up 
along the arc of a helix, so that there is much motion to only a 
little rise; and, after making a complete turn or cycle, society is 
found just where it was before, except that it is a little higher 
in experience and therefore enjoys a wider horizon and clearer 
view. As mountain railroads wind in grand loops and horse- 
shoe curves around the valleys and up to the passes, making 
miles of road to gain a few hundred feet in altitude, so human 
knowledge moves in a kind of cycle such that it is possible to 
stop at any point and look back and down at the corresponding 
point in time past. 

Does any heretical doctrine arise in the Church ? The expert 
in ecclesiastical history will have no difficulty in telling us when 
the same heresy long ago produced a similar dissension, and quite 
likely he will be able to show that again and again the same doc- 
trine in only slightly different form has been the ground for di- 
visions in the Church. Where several of these recurring phases 
can be definitely located it might be possible to investigate the 
law of their recurrence or, as the physicist would say, to investi- 
gate the period of the vibration or undulation. The weather 
prophets, who employ themselves and amuse the public by pre- 
dicting when we shall have the coldest day of winter and the 
hottest day of summer, might, by the use of some statistics and 
mathematias. derive formulas designed to exprese the periods of 
moral, social, and intellectual movements. 

One reason why such formulas are impracticable is because 
they would contain an infinite number of terms; that is to say 
the time of recurrence of any sociological phenomenon is a func- 
tion of an infinite number of conditions. But most of these con- 
ditions are insignificant compared with a few of the most im- 
portant ones, and so we could apply to this problem the method 
of finding approximately the value of an infinite but rapidly con- 
verging series. 

For example, consider a financial panic, which is nev«»r the re- 
sult of a single cause. At certain times the failure of a great 
bank is enough to precipitate a widespread and diaastroiis nanica 
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at other tiroes, when the wave of public confidence is high and 
strono:. Huch a failure has no perceptible effect beyond those im- 
mediately concerned. To predict the time of the next panic it 
would be necessary first to determine the periodic laws of specu- 
lative eras, expansion and contraction of the currency, over pro- 
duction, and other principal causes, and then combine them to 
find when like phases coincide. Just as two rays of light of op- 
posite phases may by interference annihilate each other, so two 
social movements or tendencies, both of great power and effect, 
may, when they enter as terms in the formica of another move- 
ment, cancel each other by reason of their opposite signs or 
phases. On the contrary, all of the greatest movements of the 
social world, such as the founding and spread of Christianity, 
the fall of Rome« the Reformation, the colonization of America, 
and the French Revolution, have been the result of the synchro- 
nous combinations of many causes or terms of the same sign and 
phase, so that the sum of the whole — even if we neglect the in- 
finite number of small terms — is one of transcendent magni- 
tude. 

The great advantage of the philosophical study of history is 
that by this method the constituent elements of events and the 
movements to which they belong are made apparent, and for this 
purpose we must t>e provided with the data for expressing the 
trend and phase of all the political, philosophical, and religious 
movements Jo which they are related. The complexity of the 
problems involved is indicated by the fact that different scholars 
arrive at such contradictory conclusions. Nevertheless, it is be- 
lieved that this modern method of investigation will revolutionize 
all the social sciences as it has already revolutionized political 
economy, and that after the method has been more systematically 
applied to modern statistics, and the numl>er of terms considered 
has be«*n increased, the conclusions or resulis reached by different 
authorities will be less and less discrepant, and that thus we may 
hope ultimately to reach a certainty and precision, in the social 
and metaphysical sciences, which will be comparable to the pre- 
cision of physical data. If we throw a pebble into the air we can 
express mathematically the motion of the earth toward the peb- 
ble as well as the motion of the pebble toward the earth, and we 
might perhaps express in a similar way the effect which the re- 
pair of a roof in San Francisco woald have upon the prices of 
building materials in New York, and rice reraa. More than this, 
is it not possible that a new psychology will be able to weigh 
ami measure the votitioos, tastes, and emotions of the mind, so 
that this science as well as history and political economy may 
become (4urtly qaantitalive? 

Tbe methods of mathematics can be applied to the metaphysi- 
cal sciences soie ext^tsireiy than has been done heretofore. 
These methods have atrettdr been applied, in a limited way, to 
•U subjects haTiag obbcIi statistical <tota, also to logic. Indeed, 
mathematical forms and analj^ may be used in any science, as 
diemtstry, whicb is sabject to quantitative treatment. The 
qoalitatiTeaiialjrws m«st always precede theqoantitative analyvis 
ui aaj science, bat most subjects are now eo folly developed that 
it is time for oci^iBal research to be directed to the quantitative 
tieataaeat. Tttts is beia^ doaeia a kind of tentative way at sev- 
eral amversiti^iac and it is bc&ved that the comparative, quanti- 
tative aw^hod oi vBTesti^ratiaa viU be as useful in other sciences 
as H has alreaJr proved to be in political economy and phi- 

NATTRAL SKLBCTIOX AND CSE-INHKRICANCE. 
*T Tvrroa TAaaoSw aosrocv. mass. 

KvotxnuecKSTS will be extrraietT gratified to learn that Mr. 
Spencer has resaaied the di^caancn of the sobject of the factors 
of cv^mo e^Wacioa. Since tW pabticatioa, several years ago, 
of Mr S^iteQcer*^ coatroversiai i^savs on this sabject, the so-called 
poi^ Uurwimaa^ k»ve pcacticallj enjoyed a monopoly of the field ; 
and ^Hue v4 t he more rash bioloigBts have even allowed themselves 
to advance the daim that the ase Koheritance hypothesis was 
atterly dt;^'tedited. Mr. Spencer's UKatisfactorr state of health, 
it was ttnder<tv)od« necessttaled he aegtlect ot this and many 
other '* unsettled problems " and the eoncentration of his atten- 



tion on ethical questions,— the part of his synthetic philosophy 
rightly regarded by all as the crown of the whole. Students of 
evolution were anxious to hear ** the other side,'* the answers to 
the formidable objections of Professor Weissman and his disci- 
ples or co-believers, and the announcement of Dr. Romanes's 
*• Darwin and After Darwin," a part of which work wa» to treat 
elaborately tbe question of the number and relative importaoce 
of tbe factors of organic evolution, was received with great 
pleasure. But no one realizes more keenly the transcendent im- 
portance of the question of the inheritance of acquired cbaractets 
than Mr. Spencer, and be is to be congratulated upon the kind- 
ness of fortune that has enabled him to spare some time and en- 
ergy to the further consideration of the subject, use-inheritance 
V8. sexual selection. It will conduce to firmness of grasp and 
clearness of understanding to quote here certain passages from 
Mr. Spencer's preface to his ** Factors of Organic Evolution." 

** Though mental phenomena of many kinds," wrote Mr. Spen- 
oer, *'and especially of the simpler kinds, are explicable only as 
resulting fram the natural selection of favorable variations; yet 
there are, I believe, still more numerous mental phenomena, in- 
cluding all those of any considerable complexity, which cannot 
be explained otherwise than as results of the inheritance of func- 
tionally-produced modifications. What theory of psjchological 
evolution iis espoused, thus depends on acceptance or rejection of 
the doctrine that not only in the individual, but in tbe successions 
of individuals, use and disuse of parts produce respectively in- 
crease and decrease of ihem. 

** Of course there are involved the conceptions we form of tbe 
genesis and nature of our higher emotions; and, by implication, 
th% conceptions we form of our moral intuitions. If function- 
ally-produced modifications are inheritable, then the mental asso- 
ciations habitually produced in individuals by experiences of tbe 
relations between actions and their consequences, pleasurable or 
painful, may, in the successions of individuals, generate innate 
tendencies to like or dislike such actions. But, if not, the gene- 
sis of such tendencies is, as we shall see, not satisfactorily ex- 
plicable.' 

*'That our sociological beliefs must also be profoundly affected 
by the conclusions we draw on this point, is obvious. If a nation 
is modified en masse by transmission of the effects produced on 
the natures of its members by those modes of daily activity wbieb 
its institutions and circumstances involve, then we must infer 
that such institutions and circumstances mould its members far 
more rapidly and comprehensively than they do if the sole cause 
of adaptation to them is the more frequent survival of individuals 
who happen to have varied in favorable ways.'' 

The above expresses Mr. Spencer's view of the profound im- 
portance of the indirect bearings of the purely biological argu- 
ment upon the factors of organic evolution. Now that we hare 
refreshed our memory on this point, let us proceed to give a brief 
but careful summary of Mr. Spencer s latest contribution to tbe 
controversy, to be found in an article, entitled ''On tbe Inade- 
quacy of Natural Selection," in the Contemporary Review for 
February We preserve as far as possible Mr. Spencer's style. 

Students of psychology are familiar with the experiments of 
Weber on tbe sense of touch. He found that different parts of 
the surface differ widely in their ability to give information con- 
cerning the things touched. By actual measurements he showed 
that the end of the forefinger has thirty times the tactual dis- 
cnminauvem^sB which the middle of the back has. Between 
these extremes there are gradaticms. The inner surfaces of tbe 
second joints of the finger can distinguish separateness of posi- 
tions only half as well as the tip of the forefinger. The innermost 
joints are still less discriminating, their power being equal to tbat 
of the tip of the nose. The palm of the hand and the cheek have 
alike one fifth of the perceptiveness which the tip of tbe fore- 
finger has. and the lower part of the forehead has one- half of tbat 
po!i;sessed by the cheek. The crown of tbe head is far less dis- 
criminating, and the breast still less. 

What it the meaning of these differences? How, in the course 
ol evotutioQ^ have they be«i established ? If ** natural selection " 
or survival of the fittest is the assigned cause, then it is required 
to show in what way each of these degrees of endowment bas 
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advantaged the possessor to such extent that not infrequently life 
has heen preserved by it. It is reasonable to assume that the 
part") have not become so widely unlike in perceptiveness without 
some cause, and, if the cause alleged is natural selection, it be- 
comes necessary to show that the greater degree of the power 
possessed by this part than by that has conduced so much to the 
maintenance of life that an individual in whom a variation had 
produced better adjustment to need;), thereby maintained life 
when some others lost it, and that among the descendants in* 
heriting this variation there was a derived advantage such as en- 
abled them to multiply more than the descendants of individuals 
not possessing it. Can anything like this be shown ? 

That the superior perceptiveness of the forafinger-tip has thus 
arisen, might be contended with some apparent reason, as such 
perceptiveness is an important aid to manipulation. But how 
about the back of the trunk and its face, or the tip of the nose, 
or the thigh? The survival of the fittest cannot explain these 
differences of perceptiveness. But if there has been in operation 
a cause which it is now the fashion to deny, the various dififer- 
encee are at once accounted for. This cause is the traos mission 
of inherited traits or characters. 

(Here Mr. Spencer records some experiments which show that 
constant exercise of the tactual nervous structures leads to fur- 
ther development, to greater discriminativeness. The perceptive- 
ness of the finger-ends of the blind who read from raised letters 
and of compositors is greater than that of the finger-ends of other 
people.) 

Now, if acquired structural traits are inheritable, the gradations 
in tactual perceptiveness are the result of the gradations in the 
tactual exercises of the parts. The trunk has but little converse 
with external bodies, and it has but small discriminative power; 
what power it has is greater on its face than on its back, corres- 
ponding to the fact that the chest and abdomen are more fre- 
quently explored by the hand:}, this difference being probably in 
part inherited from inferior creatures. The middle of the fore- 
arm and the middle of the thigh are obtuse, having rare experi- 
ence of irregular foreign bodies. The tip of the nose has con- 
aiderable tactual experience, hence its greater perceptiveness. 
The inner surfaces of the hands are more constantly occupied in 
touching than are the back of the hand, breast, forearm, fore- 
head, while the tips of the fingers come into play not only when 
things are grasped, but when things are felt at or manipulated. 
If then it be that the extra perceptiveness acquired from extra 
tactual activities, as in a compositor, U inheritable, the grada- 
tions of tactual perceptiveness are explained. 

The tip of the t')ngue exceeds all other parts in power of tactual 
discrimination; why such perceptiveness? Its functions of mov- 
ing food during mastication and of making many of the articula- 
tions constituting speech, are not materially aided by extreme 
perceptiveness. and natural selection cannot have caused it. But 
assume inheritance of acquired traits, and there is no difficulty, 
for the tongue-tip has, above all other parts of the body, increas- 
ing experiences of small irregularities of surface. It is in contact 
with the teeth, and either consciously or unconsciously is con- 
tinually exploring them. There is hardly a moment in which 
impressions of adjacent but different portions are not being 
yielded to it by either the surfaces of the teeth or their edges. 
No advantage is gained ; it is simply that the tongue's position 
renders perpetual exploration almost inevitable; and by perpetual 
exploration is developed this unique power of discrimination. 

Thus the law holds throughout, from this highest degree 
of perceptiveness of the tongue- tip to its lowest degree on the 
back of the trunk; and no other explanation of the facts seems 
possible. 

But some biologists might contend that panmixia affords an 
adequate explanation of the facts. So Mr. Spencer, after pointing 
out that the explanation by panmixia implies that these grada- 
tions of perceptiveness have been arrived at by the dwindling Of 
nervous structures, and hence makes an unproved and improbable 
assumption the basis of the argument, proceeds to establish that, 
even with this objection passed over, it may with certainty be de- 
nied thtii panmixia can furnish an explanation. As this part of 
the essay is left unfinished, it would be unwise to attempt an 



abstract of the Spencerian criticism of the ixinmma explanation. 
We shall return to the subject as soon as Mr. Spencer brings hia 
argument to a close. 



FEEDING-LINES OF A LIVING LAND GASTEROPOD ON 
LICHENED SLATE. 

BY J. B. WOODWORTH, SOMEBVILLE, MASS. 

In searching for fossils in the Carboniferous rocks of Atlleboro, 
Mass., about three years ago, I found on the surface of a vertical 
stratum of micaceous slaty sandstone, in an old quarry, what 
at first glance appeared to be annelid trails resembling the form 
known as NereiUs common in the Silurian. Further examination 
showed me at once, however, that these markings were caused 
by the gnawing away of a drab-colored crust of lichens and dust 
which concealed the real appearance of the rock. The trails 
were in the form of bands about one-quarter of an inch wide, 
wandering over the surface of the outcrop, or curved back and 
forth on each other, so as to approach but rarely cross. These 
bands or trails were made up of a series of crescentfc cross- 
markings united alternately right and left with the next adjacent 
in the series so as to form a continuous, closely pressed, sigmoid 
line, which in itself constituted the whole of the trail. The trail 
was evidently the feeding-line of some animal. Another occur- 
rence which I have more recently observed in Bristol County, 
Mass., exhibited a trace of slime along the feeding-line, such as 
is left by slugs or land snails, thus showing that the feeder was 
probably a gasteropod. 

Ebenezer Emmons, in the Agrietdture of New York, Vol. I., 
1846, p. 68, describes a trail found upon the surface of the fine 
green slate of Salem, Washington Co., N. Y., included in his 
**Taconic System," to which he gave the name Nemapodia tenu- 
imma. The figure of this trail on pi. 14, fig. 1, of that work, 
agrees closely with the Attleboro trails. In an explanatory note, 
p. 865, Emmons states that this trail has been shown, he thinks, 
satisfactorily by his friend Dr. Fitch, **to be formed by some 
living unknown animal." It seems to me highly probable that 
the trail observed by Emmons, and shown to be not a fossil 
by his friend Dr. Fitch, was also that of a gasteropod. Concholo- 
gists may be familiar with the animal which makes these tracks,, 
if I am right in thinking that they are made by gasteropods at 
all. As yet I have been unable to catch the animal at its work. 



NOTE ON THE GENERIC NAME CmROTES. 

BY LXONHARD 8TEJNEGEB, CURATOR DEFT. RBPT. AND BATR., U. 8. 
NAT. MUSEUM, WASHINGTON, D.C. 

The application of the law of priority necessitates the aboli- 
tion of Cuvier's name Chirotes for the <' Two-handed Ground 
Worm." No less than three generic names, formally proposed 
and diagnosed, have priority over Chirotes^ none of which is pre- 
occupied, and which in turn would have to be adopted, should 
any of the older ones for some reason become unavailable. 

Bonnaterre seems to have been the first to give a Latin name 
toLaCepede's Cannel^, and to recognize its generic distinct- 
ness. However, by sheer carelessness he neglected to do so and 
a solitary ** B" stands for the generic name he intended to Im- 
pose. It may be assumed that he meant to call it Bipe$, but 
we have nothing to do with assumptions. At the same time he 
included as the second species of his intended genus, Pallas's 
Laeerta apus^ under the name B shdtopimk, 

Latreille, however, saw the incongruity of uniting the two in 
the same genus, and expressly restricted > the name Bipe$ to the 
B, eanaliettlatus. The genus was thus formally established^ 
named, diagnosed and restricted in 1802 as Bipes, Bonnaterre's 
other species he made a separate genus, Shdtopusik,' renaming 
Pallas's species Shdtoptusik didactylus.* The latter will therefore 
stand SiS SheltopuM o/nM (Pall.). It, will be observed that thia 

1 *t Nous ne oonnolflsons encore qa*une seale espdce bien distinote de ce 
genre." 

> LatretUe, Hist. Nat. Kept, n., 1802, p. 271. 
* Latreille, torn, clt, p. 273. 
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generic appellation antedates Daudin's Ophiaaurus, of the tjpe 
which is our glass-snake, 0. ventralU. Boulenger regards both 
species as coDgeneric, and if he respects the law of priority he 
will have to call the latter SMtopmih ventrcUis, It is hardly 
probable, however, that any American herpetologist will follow 
him in placing the Eurasiatic species with two posterior legs in 
the same genus as the totally legless North American species. 

According to the above there can be no doubt but that the 
generic name for the Chirotea must stand as Bipe$t and the family 
name will, accordingly, be Bipedidce. The synonomy of the 
genus is as follows: — 

Bipes Latrbillb. 

XSOZZ—Bipes Latreille, Hist. Nat. Kept , II., p. 90 (type B. 
canalicultitua), 

1804. — Mcrodipiis Hermann, Obs. Zool , p. 289 (same type). 

1811, —Btnianus OPPEL. Ord. Repi.. p. 45 (same type). 

ISn. — Chirotes CuviER, Regne Anim., 1st ed., II., p. 57 (same 
type). 

Species: Bipes ctnaliculcUm Bonnaterre. 



THE RA.VAGE8 OF BOOK WORMS. 

At a meeting of the Massachusetts Historical Society, held 
Feb. 9, 1898, Dr. Samuel A. Green, after showing two volumes 
that had been completely riddled by the ravages of insects, as 
well as some specimens of the animals in various stages, made 
the following remarks: — 

For a long period of years I have been looking for living 
specimens of the so called "book- worm." of whicn traces are 
occasionally found in old volumes; and I was expecting to find 
an invertebrate animal of the class of annelides. In this library 
at the present time there are books perforated with clean-cut 
holes opening into sinuous cavities, which usually run up the 
back of the volumes, and sometimes perforate the leather covers 
and the body of the book; but I have never detected the live cul- 
prit that does the mischief. For the most part the injury is 
confined to such as are bound in leather, and the ravages of the 
insect appear to depend on its hunger. The external orifices 
look like so many shot-holes, but the channels are anything but 
straight. From a long examination of the subject I am inclined 
to think that all the damage was done before the library came to 
this site in the SfHring of 1888. At all events, there is no reason 
to suppose that any of the mischief has been caused during the 
last fifty years. Perhaps the furnace heat dries up the moisture 
which is a requisite condition for the life and propagation of the 
little animal. 

Nearly two years ago I received a parcel of books from 
Florida, of which some were infested with vermin, and more or 
less perforated in the manner I have described. It occurred to 
me that they would make a good breed ing>farm and experiment 
station for learning the Jiabits of the insect: and I accordingly 
sent several of the volumes to my friend Mr. Samuel Qarman, 
who is connected with the Museum of Comparative Zoology at 
Cambridge, for bis care and observation. From him I learn that 
the principal offender is an animal known popularly as the Buf- 
falo Bug, though be is helped in his work by kindred spirits, 
not Billed to him according to the rules of natural history. Mr. 
Qarman*s letter gives the result of his labors so fully as to leave 
nothing to be desired, and is as follows : — 

Museum of Comparathic Zoology, Cambridgb, Mass., 

Feb. 7, 1898. 
Dr. Samuel A. Green, Boston, Mass. 

Sir :^The infested books sent for examination to this Museum, 
through the kindness of Mr. George E. Littlefield, were received 
July 15.1891. They were inspected and, containing individuals of 
a couple of species of living insects, were at once enclosed in glass 
for further devdopments. A year afterward live specimens of 
K-^th kinds were still at work. Besides those that reached us 
a'ive, a third species had left traces of former presence in a 
n amber of empty egg-cases. 

Five of the volumes were bound in cloth. On these the princi- 
pal damage appeared at the edges, which were eaten away and 



disfigured by large burrows extending inward. Two volumes 
were bound in leather. The edges of these were not so mucb 
disturbed; but numerous perforations, somewhat like shot-holes 
externally, passed through the leather, enlarging and ramifying 
in the interior. As if made by smaller insects, the sides of these 
holes were neater and cleaner cuttings than those in the burrows 
on the edges of the other volumes. 

The insects were all identified as well-known enemies of libra- 
ries, cabinets, and wardrobes. One of them is a species of what 
are commonly designated '*fish bugs,*' *' silver fish,'* ** bristle 
tails," etc. By entomologists they are called Lepisma; the spe- 
cies in hand is probably L^isma saccharina. It is a small, 
elongate, silvery, ¥ery active creature, frequently discovered 
under objects, or between the leaves of books, whence it escapes 
by its extraordinary quickness of movement. Paste and the siz- 
ing or enamel of some kinds of paper are very attractive to it. 
In some cases it eats off the entire surface of the sheet, including 
the ink, without making perforations; in otheis the leaves are 
completely destroyed. The last specimen of this insect in these 
books was killed Feb. 5, 1898, which proves the species to be suf- 
ficiently at home in this latitude. 

The second of the three is one of the *• Buffalo Bugs," or 
*• Carpet Bugs," so called ; not really bugs, but beetles. The spe- 
cies before us is the Anthrenus varius of scientists, very commoD 
in Boston and Cambridge, as in other portions of the temperate 
regions and the tropics. Very likely the ** shot-holes" in the 
leather bound volumes are of its making, though it may bare 
been aided in the deeper and larger chambers by one or both of 
the others. The damage done by this insect in the house, mu- 
seum, and library is too ^*ell known to call for further comment. 
Living individuals were taken from the books nearly a year after 
they were isolated. 

The third species had disappeared before the arrival of the 
books, leaving only its burrows, excrement, and empty egg-cases, 
which, however, leave no doubt of the identity of the animal 
with one of the cockroaches, possibly the species Blatta Austral- 
asice. The cases agree in size with those of Blatta Americana, 
but have thirteen impressions on each side, as if the number of 
eggs were twenty six. The ravages of the cockroaches are greatest 
in the tropics, but some of the species range through the tem- 
perate zones and even northward. An extract from Westwood 
and Drury will serve to indicate the character of their work:— 

**They devour all kinds of victuals, dressed and undressed, 
and damage all sorts of clothing, leather, books, paper, etc., which, 
if they do not destroy, at least they soil, as they frequently de- 
posit a drop of their excrement where they settle. They swarm 
by myriads in old houses, making every part filthy beyond de- 
scription. They have also the po^er of making a noise like a 
sharp knocking with the knuckle upon the wainscoting; Blatta 
gigantea being thence known to the West Indies by the name of 
drummer ; and this they keep up, replying to each other, through 
out the night; moreover, they attack sleeping persons, and will 
even eat the extremities of the dead.'* 

This quotation makes it appear that authors as well as books 
are endangered by this outlaw. With energies exclnsivelj 
turned against properly selected examples of both, what a world 
of good it might do mankind! The discrimination lacking, the 
insect must be treated as a common enemy. As a bane for 
* * silver fish " and cockroaches, pyrethrum insect powder is said 
to be effectual. For a number of years I have used, on lep- 
isma and roach, a mixture containing phosphorus, ** The Infal- 
lible Water Bug and Roach Exterminator," made by Barnard 
& Co., 7 Temple Place, Boston, and, without other interest in 
advertising the compound, have found it entirely satisfactory in 
its effects. Bisulphide carbon, evaporated in closed boxes or 
cases containing the infested articles, is used to do away with the 
*• Buffalo Bugs.*' Very respectfully yours, 

Samuel Garman. 

Mr. Frederick Vernon COville has been appointed botam'st 
to the Department of Agriculture in place of Dr. GeorRe Vasey, 
deceased. Mr. Coville has been for some years past one of Dr. 
Vasey ^s assistants. i r\r^r^lr> 
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CURRENT NOTES ON ANTHROPOLOGY.— XXV. 

[Edited by D. O. BHnton, M.D., LL.D.I 

Points in Chinese Ethnolos^y. 

Db. Gustavb Schleqel, who is Professor of ChiDPse Literature 
in the University of Leyden, has undertaken to resolve a series 
of problems relating to the identification of various mysterious 
peoples mentioned by the early Chinese historians. They have 
more than special interest, because they bear on the question of 
the peopling of America from Asiatic sources. 

As early as 500 A.D., there is a description of a tattooed people, 
Wen-chin, living 7000 li northeast of Japan. Dr. Schlegel identi- 
fies them with the inhabitants of Ouroup, one of the Kurile is- 
lands ; but adds that, in historic times, every tribe from the 
island of Yezo to Greenland had the habit of tattooing, except 
the Ghiliaksand Itulmens of Kamschatka. He would also place 
the *' Land of Women," Niu-kouo, said to be 1,000 li east of Fu- 
sang, somewhere in the southern portion of the Kurile Archi- 
pelago. In an article on ** The Land of Little Men," he main- 
tains the important thesis that the Tungusic stock at one time 
occupied the whole of the Japanese archipelago. Professor 
Schlegel's essays may be had of E. J. Brill, publisher, Leyden. 

An interesting study of Chinese gilds recently appeared in the 
Yale Beview, from the pen of the accomplished sinologue, Mr. 
Frederick Wells Williams. Within a few pages he exemplifies 
the great extent and completeness of the gild system among the 
Chinese, and illustrates the singular similarity of their laws to 
those of medieval and modern trades unions in Europe and 
America. 

Progress in American Archseology. 

The science of American arcbsBology and ethnology owes a 
large and increasing debt to Professor F. W. Putnam, who rep- 
resents those branches in the faculty of Harvard University, and 
who is also Curator of the Peabody Museum, and Chief of the 
Department of Ethnology and Archseology of the World's Col- 
umbian Exposition. All these posts he fills admirably, as any 
one will see who will read his Report . of the Peabody Museum 
for 1892, just issued. One fact will be sufficient: that within 
the last two years he has engaged, trained, and sent into the 
field — and the field means the whole American continent, from 
Greenland to Tierra del Fuego — about one hundred assistants 
and students, actively interested in collecting archsdological and 
ethnological material. He says with pardonable pride and en- 
tire justice: ** Never before has such an extensive field of an- 
tbropolo^cal research heen covered in two years* time." A brief 
reference to the results obtained is included in the report. Natu- 
rally, the exploration of the wonderful ruins of Oopan, Honduras, 
is most prominently alluded to. In connection therewith Pro- 
fessor Putnam cannot refrain from a mild indulgence in his 
favorite mante, hinting at the discovery of "several facts point- 
ing to Asiatic arts and customs as the origin of those of the early 
peoples of Central America." (Shade of Brasseur de Bourbourg!) 

With like enthusiasm, though on a less scale, the Department 
of Archseology of the University of Pennsylvania sent several 
explorers to the field in 1802, and has added largely to its collec- 
tions by their efforts; while the National Museum, the Bureau of 
Ethnology, and the Smithsonian Institution will show in time by 
their reports that the year was also singularly fruitful for them. 

The Study of Hair. 

A note which I inserted in Science, Nov. 4, on this subject led 
Mr. Mott, F.R.G.S., to send me a reprint of an article which he 
read some time ago before the Leicester Literary and Philosophi- 
cal Society. The position he maintains has at any rate the merit 
of novelty. Arguing (not quite correctly) that the highest races 
of man are the hairiest, he maintains that this is the result of 
natural selection ; that, therefore, these hairiest types will in- 
crease, while the more naked forms will be eliminated; '' until 
in a few centuries men and women will be clothed with natural 
garments of fine soft fur"; and the occupation will be gone of 
both Parisian milliners and the '* old clo' man !" 

More practical are the observations, in the last number of the 
Zeitschrift ffir Ethnologie, on the prevalence of moustaches in 



women, by Dr. S. Weissenberg. He was struck with their fre- 
quency in Constantinople, and on several occafiions counted the 
number of visibly hirsute upper lips on the women between 
eighteen and fifty years of age whom he met in the streets. He 
found it to be about ten per cent of the total number, which he 
justly claims is a high rate. On reading his article, I made 
similar observations in the streets and stores of Philadelphia, and 
found the moustached women lietween the ages mentioned to be 
less than three per cent; but I attribute little value to this state- 
ment; for I happen to know that the depilatory "Rusma" has 
an active sale in the drug stores, and that more than one physi- 
cian makes a profitable little specialty of destroying unsightly 
hairs by electro-puncture. These considerations interfere with 
ethnographic observations. I have noticed more moustached 
women in Madrid than in any other city. Dr. Weissenberg be- 
lieves the Armenian women present this peculiarity most fre- 
quently. The Madridlenas will surely push them close. In ne- 
gresses and mulattoes it seems quite absent. 

Recent Craniological Studies. 
Professor Sergi, of the University of Rome, has lately pub- 
lished two applications of his **taxinomic" method in crani- 
ology ; the one to a collection of 400 skulls from Melanesia, the 
second to a smaller assortment from Sardinia. In the former, he 
begins by speaking of the ** chaos" in the descriptions of the 
''Crania Ethnica" of De Quatref ages and Hamy, averring that 
nothing less than the thread of Ariadne could guide one in such a 
labyrinth. He then describes his own ** method," and very pru- 
dently gives a vocabulary of the astonishing Greek descriptive 
terms which he has coined, a few of which were mentioned in 
Science, Feb. 24, 1893. The result of his study he claims to be 
the annihilation of the Papuas as a race, and he demands that 
the name be stricken from the ethnographic lexicon, sb the al- 
leged Papuas are a compound of many varieties, not confined to 
Melanesia, as the term is generally understood, but extending 
over Australia, many islands of Polynesia and Micronesia, and 
even to the Andaman Islands. A few only of these varieties are 
localized, as, for instance, the hypsistenoclitobrachymetopus 
stenocrotaphicus neocaledonensis ! I 

Applying his method to skulls from Sicily and Sardinia, from 
a moderate number Professor Sergi defines thirteen varieties in 
the former isle, and eight in the latter, and intimates that this 
does not at all exhaust the types. He believes that by noting 
such types, *' we can follow the migrations and diffusion of the 
varieties which have peopled Italy, and resolve many problems 
in anthropology and ethnology hitherto obscure." He regards 
the long narrow cranium as that most ancient in the two islands, 
and it is a form still common among the inhabitants. 

However much we may admire Professor Sergi's enthusiasm 
and the nicety of his observations, it must appear evident to the 
unbiased observer that his results are open to serious question- 
ings. I find that in any collection of skulls, whether from 
Melanesia, Sicily, or Sardinia, he discovers by his *' method" a 
new type in at least every twenty; he adduces no evidence to 
show that these ** types" correspond to any ethnic distinction, 
whether physical or psychical ; he makes no effort to show nega- 
tively that these various types are not from children of the same 
parents and same lineage; nor that the same types may not be 
found in perfection among races the most distant and of no eth- 
nic relationship. I am sure that some of the types he describes 
are as truly American as they are Sicilian or Melanesian. The 
conclusions arrived at by such reasoning are, I submit, like 
those of other authorities which he himself stigmatizes as '* not 
merely incorrect but misleading." 

An interesting point in the anatomy of the skull is discussed 
in a late number (July, 1892) of the Proceedings of the Berlin 
Anthropological Society. It is in reference to the frequency of 
that enlargement of the palate known as the ''torus palatinusi" 
It is present in three-fourths of the Slavic Poles, in about one- 
half of the Sibiric tribes, in about one-fourth of the American 
Indians and Europeans of Aryan race ; while it is quite absent 
among Jews and Gypsies. What its ethnic significance is, if it 
has any, remains for future investigators to determine.^ 
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THE EVOLUTION AND USE OF THE AFTERSHAFT IN 
BIRDS. 

BY HUBERT LYMAN CLARK, PTITSBUROH, PA. 

The preeence of bd aftersbaft on tbe coot our- feathers of the 
body bas long been recognized as a taxonomic cbaracter of some 
▼alue in tbe classification of birds, but little, if anytbing, bas 
been published regarding its history or use Admitting that every 
part of tbe body either has some function, the exercise of which 
has tended to preserve and strengthen it, or else that, if function- 
lees» it is- gradually being atrophied, it is necessary, before the 
evolution of any organ can be followed through all its stages, to 
first discover if it has any function, and, if so, what it is. The 
probable history of the aftershaft can beet be traced in this way, 
and so the first point to be settled is tbe question of its use. Tbe 
primary function of feathers is the retaining of heat, and, while 
forming a non-conducting covering, it is still essential that the 
weight be as little as possible. As the feat hex s differentiated 
other functions, some becoming long and stiff for fiight and steer- 
ing and some taking on new shapes and colors simply for orna- 
ment, every change which made the coat of contour-feathers 
more compact was a distinct gain to the bird. If anv feather 
with a well- developed aftershaft be examined, it will be seen that 
the smaller shaft lies exactly underneath the larger and its vanes 
are closely appressed to those of the main feather, thus practically 
doubling its thickness and increasing its beat- retaining power 
with the least possible loss of compactness. Now, on the other 
hand, if a feather is examined which has only a very small after- 
shaft, tbe latter is not closely appressed to the main shaft and 
adds almost nothing to its thickness or warmth. Exceptions will, 
of course, be easily found to these rules, but the fact remains that 
where tbe aftershaft is vigorous it gives plain evidence of adding 
warmth to tbe plumage, while it is clear that it can have no sec- 
ondary function of ornament or locomotion. Another reason for 
believing that the aftershaft is functionally of no importance, ex- 
cept when an assistance to greater warmth, is found by examining 
the list of birds which lack it. They are as follows: — 

1. Sonie Ratitae (Ostriches, Rheas, Apteryx?). 

2. Diomedinsd (Albatrosses). 

8. Steganopodes (Oannets, Pelicans, Cormorants, etc ). 

4. lAmellirostres (Ducks, Swans, Geese), except Flamingoes and 
some Ducks. 

5. ColumbsB (Pigeons). 

6. Cathartidse (American Vultures). 

7. Striges (Owls). 

8. Pandionidae (Ospreys). 

9. CuculidaB (Ouckoos). 

10. Alcedinidae (Kingfishers). 

Since there are known to science to day about ten thousand 
species of birds, only one-tenth of which are included in the above 
list, tbe absence of an aftershaft may certainly be considered ex- 
ceptional. If it is functionally of any importance, why should it 
be wanting in tbe albatross, though present in the petrel ? Or 



wanting in many ducks and present in others? And indeed to 
assign it any function common to all birds except to those in tbe 
above list, while wanting in all of them, will be readily found 
impossible. That it may be the cause of greater warmth receives 
a proof of negative value from our knowledge that, while very 
large in all the other RatitSB, it is totally wanting in those species 
which inhabit the open plains and deserts of the tropics, where it 
is not desirable to retain too much beat. Still further evidence 
appears in tbe facts that all of the birds which lack an aftershaft 
(except owls and pigeons) are supplied with a thick coat of down 
beneath the con tour- feathers, and all of the groups except Striges, 
LamelliroBtree, and a few Steganopodes are most largely repre- 
sented in the tropics and warmer temperate countries. While 
much of this evidence is very general, some of it purely negative, 
it seems undoubtedly true that tbe aftershaft, when not serving 
as an additional beat-retainer, is wholly functionless. 

Tbe conclusion is now unavoidable that the aftershaft, if func- 
tionless, must, according to our original proposition, be undergoing 
a process of gradual atrophy. That such is the case admits of 
little doubt. It must, however, be kept in mind that its possible 
function as a heat-retainer is admitted, and in cases where this 
function bas been sufficiently exercised, atrophy, if ever begun, 
has been stopped. Illustrations of this may be found all through 
the class, but two will be sufficient to show the point. In the 
CasuaridsB (CJassowaries) the aftershaft is of equal size with the 
main shaft, and its function is undoubtedly tbe same. It is prac- 
tically a second feather, and, since compactness of plumage is of 
no advantage to non-fiying birds, it has continued to exercise its 
function, and atrophy has never begun. In the Gallinae, one of 
the oldest and most generalized groups, where compactness of 
plumage is very desirable, not only because it creates less friction 
in flight, but also because, being essentially ground birds, they 
are greatly exposed to cold and damp, tbe aftershaft is large and 
thick, but entirely different from the dJassowary's. Increasmg 
compactness of the plumage has greatly modified it, but atrophy 
has not occurred because it still exercises to an important degree 
its function as a beat-retainer. In the Passeres, on the other 
hand, the condition of the aftershaft shows evident loss of func- 
tion and consequent atrophy, being very small and weak. 
Perhaps in no better way can the degeneration of tbe aftershaft 
consequent on its loss of function be proven than by an examina- 
tion of the feathers of the wing. As is well known, the chief 
function of tbe primaries and secondaries is no longer heat- 
retaining but locomotive, and they entirely lack an aftershaft in 
all fiying birds. But this change of function has undoubtedly 
been brought about gradually, and on the elbow of the wing are 
several feathers, very slightly different from tbe contour- feathers, 
which grade by almost imperceptible differences into the fully-de- 
veloped secondaries. If these feathers are examined in any bird 
with aftershafted plumage, as, for example, tbe ruffed grouse 
(Bonasa umbellus), a very evident aftershaft will be found on the 
smallest ones, but decreasing rapidly in size as the main shafts 
become fiight- feathers, until, on the true secondaries, they are 
either wholly wanting or represented only by a slight meeting of 
the vanes. 

It will be noticed that throughout tbe preceding argument, the 
assumption has been made that the aftershaft is a degenerated 
and not a recently evolved part of the feather. That is, that it 
was originally characteristic of feathers in general and its condi- 
tion as known to us is worse than formerly, rather than that it is 
an acquired character, which never occurred where it is now 
wanting. The truth of this assumption must now be proven, or 
the foregoing statements are meaningless. Tbe first reason to be 
offered for believing it to be a primitive part of the feather is 
found in the facts of its occurrence and development in the differ- 
ent orders of birds. In the Castuuridae, which is admitted to be 
one of the very oldest families of modem birds, we find a very 
large aftershaft, indeed, as already said, it is practically one-half 
of the feather. In the other Ratitae, in which it is whoUy want- 
ing, local causes, such as excessive beat, have destroyed its use- 
fulness, and its loss is easily explained. Large aftershafts are 
also found in Opisthocomus, the Grallinae, and the Penquins, aU 
old and little specialized groups; while, on the other hand, in the 
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moet highly organized birds, as the Paseeres, the aftersbaft is 
very weak, and in many peculiarly specialized birds, as the owls, 
American Yultures, ospreys, and kingfishers, it is wholly wanting. 
The second reason for considering it primitive is the process of its 
development during the formation of the feather. It is needless 
to republish here the history of a feather's growth, but it may be 
well to call attention to one or two points. When the malpighian 
layer covers the feather-papilla, it would naturally be thinnest on 
the sides. The increased thickness above and below would cause 
greater pressure on the papilla along the median line on both 
surfaces, thus causing the grooves in which the rhachis and hjpo- 
rhachis subsequently develop. Now, it is known that bo(h these 
grooves occur in those feathers which have an aftersbaft, and it 
is much more probable that, though now the upper groove is the 
larger, they were origiually of equal size, than that the lower groove 
is a secondary development; because it is difficult to assign any 
possible reason for its ever beginning at all as a secondary charac- 
teristic. The foregoing facts give warrant to the following; t beory 
of the evolution and subsequent degeneration of the aftersbaft. 

Paleontology shows us that flight was an accomplished fact 
long before birds were evolved, and, since it requires tremendous 
muscular energy, it would be an obvious advantage to the hypo- 
thetical avian ancestor to decrease his weight and, at the same 
time, increase the non-conductability of his covering. When, 
therefore, feathers were first evolved from scales, the object in 
view was increase of heat-retaining power combined with decrease 
of weight. The most natural way of improving scales in this 
direction would be to make them thicker and. at the same time, 
hollow, and continued development along this line would result 
in making them more or less quill like. Then by dividing longi- 
tudinally and at right- angles to the axis of the body the number 
would be doubled without taking up any more space on the body, 
an obvious advantage. Constant subdivision, making them more 
adjustible, more coherent, -and more compact, would finally bring 
about a condition very similar to that of the down-ieatbers of 
many birds especially in the fir^t plumage. From this con- 
dition it is not difficult to trace the gradual development into 
a contour- feather in which shaft and aftersbaft are of equal 
size, such a condition, in fact, as we find in the Cassowaries. 
But in this condition the feathers cause far too great friction 
with the air to admit of rapid fiight, and so there came about the 
natural evolution of the more coherent, pennaceous feather with 
its comparatively smooth surface. But the natural curve of the 
lower half of this primitive feather was up and outwards and in 
direct antagonism to the down and inward curve of the main 
shaft, and so, being a hindrance to the required compactness, it 
gradually gave way and degenerated to its present condition. The 
rest of the story has already been told ; how, where the aftersbaft 
has adapted itself to its sole function as heat-retainer, it is stiU 
strong and useful, but in all other cases it is either wholly lost or on 
the rapid road thereto. Whether subsequent in vestigations and dis- 
coveries in paleontology and histology confirm this theory remains 
to be seen, but, for the present, it is at least plausible and open to 
few objections. 

BRITISH STONE CIRCLES. » 

BY A. L. LEWIS, LONDON, ENGLAND. 

No. I. — Abury. 

The largest circle of stones in the world was that of which tbe 
remains — few when compared with the magnitude of the struc- 
ture of which they formed part, but by no means inconsiderable 
in themselves — are to be seen at Abury, in Wiltshire. Abury 
village is six miles from Marlborough station (Qreat Western 
Railway); it occupies the site of the circles and is mainly built of 
fragments of the stones which composed them. Tbe monument 
when complete consisted of a circle of one hundred stones (more 

> It has been thought that many Amerloans who, when In England, vLsit 
Sionehenge may not be aware how many remains of a similar character, 
which they might also wish to Inspect, exist In the British Isles ; and the editor 
of Science has accordingly made arrangements for a series of short articles, 
which shall give a description of each of the principal circles and state what 
points should be noted and how it may most easUy be visited. 



or less), of which thirteen still remain above ground and at least 
sixteen more are buried, some of these are of great size, more 
bulky than any at Stonehenge, but unshaped and without the 
cross-pieces which distinguish the latter monument from all other 
circles. The diameter of this circle w&s about eleven hundred 
feet, or eleven times that of the outer circle at Stonehenge ; inside 
it were two other circles, — north and south,— both over three 
hundred feet in diameter. Dr. Stukeley considered that there was 
a smaller circle inside each of these, but there is now nothing 
remaining of them, and it has been doubted whether they ever 
existed. In the centre of the northern inner circle there were 
three very large upright stones, forming a " cove " or three sides 
of a square, of which the open side was toward the northeast, 
and of these stones two still remain, besides which there are now 
only three stones of the northern inner circle or circles and five of 
the southern, and a single stone, which Stukeley said stood in the 
middle of the latter, has long since disappeared. The total num- 
ber of scones composing <he inner circles, *' cove," etc., was, ac- 
cording to Stukeley. eighty-nine. 

The circles (and the greater part of the village) are surrounded 
by a deep ditch, outside which is a high embankment. Aubrey, 
the first writer who noticed this monument, made a very imper- 
fect plan of it in 1668, in which he represented an avenue of 
stones leading down in a straight line to the present main road, 
near the River Kennet, and another avenue of stones leading from 
the end of it, also in a straight line, but at a right-angle, to a 
smaller circle on Overton Hill, near the line of large barrows 
which crosses the main road from Marlborough before it reaches 
tbe point where the road to Avebury leaves it. Stukeley deline- 
ated these as one avenue running in a curved line about a mile 
long between tbe great circles at Abury and tbe smaller one on 
Overton Hill, and thought that it represented a serpent, of which 
tbe Overton Hill circle formed the head, and the Abury circles 
some convolutions of the body, the tail being represented by 
another avenue, which left the great circles near where the 
church now stands, and curved away to the left, passing two large 
stones called the ** long stones." which are still to be seen,* though 
of the rest of the alleged second avenue nothing remains in situ, 
so that some archsBologists think it never existed, especially as 
Aubrey, who visited the circles more than fifty years before 
Stukeley. has not left any notice of it. Stukeley, however, spent 
much more time at Abury than Aubjrey did, and obtained much 
information from the inhabitants as to the former position of 
stones which had been destroyed within their remembrance, and, 
as there is much stone used in causeways, etc., over the marshy 
ground on that side of Abury, it is probable that an avenue of 
some sort did formerly exist there, but this a point for the visitor 
to investigate for himself. 

The circle on Overton Hill and the end of the avenue adjoining 
it were destroyed before Stukeley went to Abury, but there are 
several stones of the other part of the avenue standing and fallen 
by the side of the road which leads from the main road at West 
Kennet to Abury village, and in a q^eadow under the left-hand 
hedge of the main road there are four fallen stones of the avenue, 
and, as these follow the curve which the road makes between the 
barrows and the turn to Abury, they seem to show that Stukeley 
was right in delineating a single curved avenue in place of the 
two, meeting at right angles, which Aubrey shows in his plan. 
This is another point for the visitor to verify, and he will do well 
to follow the avenue from these four stones to its junction with 
the circles at Abury, and, having inspected the latter, to go out 
past the church to the ** long stones," and to the Beekhampton 
Inn, which is on the main road by which be will return to Marl- 
borough, stopping on his way to climb Silbury Hill, the largest 
artificial mound in Europe. This attracts attention by its regular 
shape and flattened top, and, as it is due south from the circles 
at Abury, probably formed part of the monument; it has been 
dug into, but nothing has been found to show it to be a sepulchral 
mound, like the smaller barrows which are so numerous in this 
district. Human remains were found round the Overton circle, 
but none are known to have been found at Abury, so that it does 
noc appear that the object of these circles was, as some suppose, 
* These are probably the last survivors of another larce circle. 
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the commemoration of the dead; but the fact that the "cove," or 
holy of holies, in the centre of the northern circle, faced the Pun 
when rising at midsummer has been regarded as indicating; sun- 
worship to have been the chief purpose of this vast monument, 
which was in all respects so suitable for a place of assembly for a 
tribe or nation. 

A short distance to the north of the main road from Marl- 
borough to Abury are the remains of adolmen called the ** Devil's 
Den," and there is another at Rockwell, four miles northwest 
from Marlborough and two miles northeast from Abury. There 
was also a circle at Winterboume Basset, four miles north from 
Abury, but it is not worth the trouble of a visit, as only three or 
four stones remain. 



PHYSIOLOGICAL CONTRIBUTIONS FROM MISSOURI 
BOTANICAL GARDEN. I. 

BT J. CBBISTIAN BAT, MISSOURI BOTAiriCAl! GARDEN, ST. LOUIS, MO. 
THE PLANT CELL. 

In the early part of this year. Professor von Sachs, of Wuerr- 
burg, published a paper on the theory of cells: Beitraege zur Zel- 
lentheorie in •* Flora," 1892, Heft 1, pp. 67-64. The leading 
thought of this public.ition seems to me to form, when combined 
with the following suggestions, the key and basis for deductions 
from the very long and interesting series of facts which forms 
the results of investigations of the later years in the functions of 
vegetable cells, both mechanical and physiological. 

It is not difficult to trace how, even since the epoch of natural 
philosophy ("die Naturphilosophie **)» the science of vegetable 
physiology has bt- en in want of a solid foundation, a base, upon 
which the results of investigations in the phenomena of the life 
of vegetable cells could be firmly built. In the Botanische ZeUung 
a lance was in vain broken for the old theory; somebody then 
in vain put out the question, what Schleiden would give us instead 
of the old natural philosophy. Schleiden made no answer, 
because he had none to give. 

The physiology of the plant cell having had since that time no 
leading exponent is, I suppose, the reason why at present that 
science merely consists of a series of very interesting, suggestive 
facts, but without the necessary conjunction with regard to points 
of view leading to general r^ults. 

A great many prominent men hare devoted their lives to the 
study of vegetable cells, and we must allow that botany has now 
progressed flw far as zoology, but only with regard to the accumu- 
lation of facts, in animal biology the cellular physiolt>gy of Vir- 
chow, dating from 1858, has arrived at a very high stage of 
development. Therefore, when thinking of the construction of a 
comparative physiology of animals and plants, it will be a mo^t 
thankworthy task to collect all of the thrown facts concerning 
the physiology (qua biology) of the plant cell and arrange them 
from a general point of view. 

The reason why the botan^al part of cellular science has not 
brought forth general results during this long period is also to be 
sought in the definition of the cell body in botany. Very few 
physiologists would allow that the plant cell as well as the ani- 
mal cell is an organism. Still this definition is to be looked at as 
a necessary foundation for a clear perception of the phenomena 
of botanical cellular physiology, both mechanical and chemical. 
As far back as 1848, one of the most prominent physiologists, N. 
Pringsheim (De forma et incremento stratorum crassiorum in 
plantarum cellula observationes quaedam novae. Halae, 1848, 
p. 88.) reminded us that ** cellula est individuum," Hilger and 
Husemann, Weiss, and A. Zimmermann have told us almost the 
same, but still we find such definitions as ** Grundorgan " (Frank), 
* * Elementargebilde, " *» Formelemente " (G. Haberlandt). In his 
excellent ** Lectures," Vines calls the plant cell *'the physical 
basis of life." It must be remembered that Huxley ("Physical 
Basis of Life") only spoke of the protoplasm as the bearer of 
life. And Huxley himself, when he gave this most ingenious 
definition, did not see in protoplasm the physiological basis of 
life. Life never rested on a physical basis, nor consisted in phy- 
sical matters alone. 



Nobody will doubt whether a yeast cell is an organism or not. 

Professor R. Pedersen, of Copenhagen, for six years my teacher 
in physioloi2:y, first mentioned these facts to me in the winter o( 
1891, acknowledging the results of this consideration for the evo- 
lution of cell theory in botany. Never this explanation was said 
with regard to the fact that said definition subsequently would 
form the key to cellular physiology in botany and, I may add, to 
comparative physiology of animals and plants. 

The question is of considerable importance, because the accumu- 
lated facts now need a basis. The proposition of Sachs in his re- 
cent paper must be said to have come in due time. Yet it evi- 
dently ought to be connected with the given definition of the 
cell. Now we shall be able to arriChge the facta in a system, Pee 
where vacant spaces may be, and fill up the voids, but up to the 
present time we were unable to do so. 

Taking the **energids '' as a basis of vegetable life, Sachs found 
** a real unity as a basis for the plant body," when we allow an 
energid to be **one nucleus with that protoplasm which sur- 
rounds it and which is commanded by the same nucleus." Then, 
looking forward, we shall see as one of the necessary results 
that the cell, often containing niore than one nucleus, is really 
an organism, never an organ. Even without this deduction we 
may acknowledge the cell as an organism, because it acts as an 
organism. 

Mechanics not being life, life is not mechanics; physiology 
alone is the science of the functions of life. Therefore, to under- 
stand the latter we must find a good physiological foundation 
for it. 

By this explanation I hope to have been able to show that Id- 
vestigations in the life of the plant cell ought to be brought into 
another trace in the future. More than UBual plant physiologists 
must be aware that they want— as Sachs says — ' * a scientitlc 
language, according to the true scientific idea." 



LETTERS TO THE EDITOR. 



0% Oorre^pondenU are requetted tobecu brUf at po99iUe, The wrttWt namt 
it in cM oatet regvired at proof of good faith. 

On requett in advance, one hundred oopiet of the number oontaining hit 
oommunieation will befumithed free to any eorretpondent. 

1%e editor will be glad to publith anw queriet oontonant with the charaetet 
of the journal. 

An Alleged Mongoloid Race in Europe. 

Although it is not usual, and often impracticable, for writers 
to reply directly to the various criticisms passed upon their books, 
yet, as an interested reader of Science, I may perhaps be allowed 
to say some words with regard to a review of my " Testimony of 
Tradition," contributed to your issue of Feb. 10 (p. 82), which I 
have not had an opportunity of seeing until to-day. This I desiie 
to do in order to remove more than one misapprehension of my 
meaning in the work reviewed. 

•• The very slender basis for the whole theory," says the re- 
viewer, ^'is the syllable Fin.'* In this he is greatly mistaken. 
Iringuistic comparisons in this direction are certainly made, and 
considerable stress laid upon them, huh these are entirely sub- 
sidiary to the important statements quoted in the first chapter. 
Briefly, these are to this effect: Wallace, a clergyman in Orkney 
during the second half of the seventeenth century, states that 
^* Finn-men " were at that time occasionally seen off the coasts of 
Orkney, each **Finn-man*' being the solitary occupant of a small 
skiff. In particular, he specifies the years 1682 and 1684, and 
another writer (Brand), who confirms his account, gives instances 
in or about the years 1700 and 1701. Their skin-boats, and the 
dress and usages of the people themselves, as described by these 
writers, identify them at once with Eskimoes, i.e., an Eskimo- like 
race. Of this there can be no reasonable doubt. Both writers 
state that one of their skin-boats was then preserved ** as a rarity *' 
in the Hall of the Edinburgh College of Physicians, and it is 
added that another specimen was preserved in the parish church 
of Burray, Orkney. The former statement is confirmed by an 
entry of the year 1698 in the minute book of the Edinburgh Col- 
lege of Physicians, which I copied from the original writing and 
published in my book (p. 10). The writer first quoted (Wallace) 
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is stated — in quite another oonnection — to have been noted for 
his "veracity;" and this is quite borne out, in this instance, by 
the evidence of two contemporary writers and the minute-book 
of the College of Physicians. 

That these skiffs were ** kayaks," and that their occupants were 
practically Eskimoes, is what I have never seen called in question. 
The flrst writer (Wallace) conjectures that they actually were 
Eskimoes from Davis Straits. This also is the explanation offered 
by some critics, whose preconceived notions prevent them from 
entertaining the idea that certain European castes, within com- 
paratively recent times, may have been (ethnologically) Eskimoes. 
Wallace's son, editing his father's book in 1698, thinks it *^a little 
unaccountable how these Finn-men should come on this coast." 
from so great a distance as Greenland. And Brand (1701), who 
calls them also "Finland-men," regards it as "strange" and 
•* wonderful" that they should come even from Finland, — assumed 
by him to be their home. Orkney tradition, which styles them 
*• Pinna" and " Fin-folk," connects them with a certain island in 
Orkney, with Shetland, with Norway, with the Faroe Islands, 
and even with Iceland. 

It is perhaps within the bounds of possibility that Greenland 
"kayakkers" made their way to the Orkneys, via Iceland, the 
Faroes, and Shetland, about the year 1680. But this assumption 
seems to me so unreasonable that I cannot entertain it. Were 
the "Finn-men " of 1701 the immigrants of 1683, and had they 
been living in retirement about the Orkneys all that time ? Or, 
when pursued by the Orkney fishermen, as they often were, did 
they retreat on each occasion to Greenland ? But it is futile to 
suggest questions such as these. It is much more reasonable to 
assume that the stories about "Finns" and "Fin- folk " (though 
blended in modem times with impossible stories about seals) have 
an actual historical basis, and relate to a people whose home was 
in Europe and not in America. 

I dare not trespass further upon your valuable space, or I would 
say more with regard to the various points selected lor criticism. 
I shall only add that the reference to the Delaware Finns of the 
seventeenth century is not my own, but is quoted (at p. 86); that 
"Finn" and "Lapp" were once used interchangeably, though 
now distinct; and that, according toC. F. Keary C^The Vikingp,'' 
p 157), the Scandinavian peninsula, almost as far south as the 
60th parallel, " was Lapp or Finnish territory ^' in the ninth cen- 
tury, which allows of possible surviving remnants at a much later 
date in that region, — not to speak of the British Isles. 

David MacRitchie. 

Bdlnburgb, March 7. 



A Possible Source of Confusion as to the Origin and Character 
of Certain Shells. 

It is quite possible that in studying the fossils of a single 
stratum of rock or even so small a fragment as a hand specimen, 
one may find examples over which he pauses. Wide divergences 
may exist between shells that lie side by side. They have evi- 
dently been deposited from the same waters. Apparently, they 
have flourished under like surroundings of depth and character 
of water. Yet one example may bear traits of fresh- water origin, 
while another may be as distinctly of marine growth. 

The key to the anomoly may probably be found in what is now 
going on along our lake shores. Take as illustration the inter- 
mingling of marine and lacustrine forms on the borders of Lake 
Champlain. In favorable places there are found closely packed 
accumulations of unios and related shells. The waves that ha^e 
brought these to the shore have at the same time been gnawing 
at the banks of clay of the Champlain epoch. In tlie^e are im- 
bedded saxicava and associated forms. The clay is worked 
over by the waters; the liner particles drift out into the lake, 
the coarser with the liberated shells sink down among the unlos. 
So a firm stratum is made from forms now existing in the waters 
and those that long ago flourished there. These deposits await 
the phenomena that have consolidated like ones along shores in 
older geological time, after which shells of different origin and 
character may be broken from the same rock. 

HfiNBT M. Seely. 
Middebury, Vt. 



BOOK-REVIEWS. 

A Microscopic Study of Changes due to Functional Activity of 
Nerve Cells. Reprinted from the Journal of Morphology, • 
By C. F. Hodge. Boston, Ginn <& Co. 

The present investigation U the beginning of a new line of re- 
search, and Professor Hodge is to be congratulated on his suc- 
cessful pioneer work. It consists of an account of a long series 
of patient observations made upon the spinal nerve-cells of the 
frog and the cat under the influence of stimulation through the 
spinal nerves. The general conclusion is that stimulation of the 
nerve-cell produces changes, in the structure of the cell, which 
are visible to the microscope. The most noticeable and tangible 
of these changes is the shrinking of the nucleus. Thie shrinking 
of the nucleus was seen in all of the experiments described, and 
that it was not a pathological change was proved by the fact that 
a rest after the stimulation caused in a few hours a recovery of 
the nucleus to its normal size. Perhaps Ihe most interesting re- 
sults of the whole series of experiments was a comparison of the 
nerve-cells of the spinal cord and brain in animals killed in the 
morning after a night's rest, and similar animals killed at night 
after a day's activity. In every case a very striking difference 
in the micro«»copic appearance of the nerve cells was manifest. 
The whole line of work is extremely suggestive and very promis- 
ing of important results in the future. 

The Naturalist on the River Amazons, By Henry Walter 
Bates. With a memoir of the author by Edward Clodd. 
Reprint of the unabridged edition. New York. D. Appleton 
& Co. 895 p. Map. 8°. 

Among the thousands of volumes that crowd the shelves of our 
great libraries there are few that have ever reached the honor of 
a second edition. Fewer still attain a third and fourth, and rare 
indeed is the instance of one that, decade after decade, and gen- 
eration after generation, continues to delight the human soul. 
The vast majority of printed books are as ephemeral as the May- 
fly, bom and dying in the same hour, read and forgotten as we 
read and forget the gossip of a Sunday paper. Those volumes 
that, no matter how often they are reprinted, are always fresh 
and new, and which give delight to the younger as they did to 
the older generation, we christen * • classics." Some have come to 
us from ancient Greece and Rome : others from the Middle Ages : 
some from more recent days. In no single century, however, 
are there more than a small number that ever reach the pinnacle 
of public approval and become designated as classics. 'The more 
bo6ks there are the greater the numbers that are cast aside; so 
that in our time, when thousands of volumes are being poured 
from the press year after year, the chances that any one will be 
successful in achieving the highest honor are slight indeed. A 
book must possess more than usual worth: give to the jaded 
world some new ideas, and be couched in language to be read by 
old and young with equal pleasure. Books like the one at present 
under review belong to that category which includes such vol- 
umes as White's Selbourne, Darwin's Voyage, and Wallace's 
Malay Archipelago, — books which have fulfilled the requirements 
of classics, and which have been accorded that title by a grateful 
public. 

No one can err, we believe, in placing Bates's ** Naturalist on 
the River Amazons" among the foremost books of travel of this 
age ; and no one who has read it, but recalls its graphic pages 
with delight. Pages that bring to those who have not seen with 
material eyes the wonders of the tropic zone, images of delight; 
and that recall to those who have seen these wonders visions of 
never-to-be-forgotten pleasure. It is said of the ornithologist 
Gould, who had long desired to visit the forests of the Amazons, 
that, meeting Bates after the appearance of his book, he exclaimed : 
* * Bates, I have read your book ; I have seen the Amazons ! " It 
is now thirty years since the first edition appeared. Since then 
many others have been printed, mainly based, however, upon the 
second edition. This, upon the advice of his publisher and to 
his lasting regret, Bates abridged to a considerable extent. The 
public is, therefore, most grateful to have reproduced, as in the 
beautiful volume before us, the unabridged words of the author, t 
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writteo when time had not dimmed nor distance distorted the 
viTidneee of the images he depicts. But the volume also contains 
a sketch of the life of Mr. Bates, with extracts from his journals 
* and letters, together with an abridgment of the celebrated article 
on mimicry io butterflies, which placed its author at once in the 
front rank of philosophical naturalists. The book, therefore, be- 
comes practically a new one, which every lover of such literature 
should not fail to possess. 

The life of Mr. Bates, aside from his travels on the Amazons, 
was an uneventful one. He was bom in Leicester, on Feb. 8, 
1825, and was apprenticed at the age of 18 to a hosiery manu- 
facturer. He inherited from his mother a tendency toward 
dyspepsia, and so was always far from strong, but be early mani- 
fested a love for natural history, and spent all his spare time 
hunting butterflies and beetles. He began to write out his notes 
at an early age, and before he was 20 years old he had published 
some of his observations. It was while at Leicester that he made 
the acquaintance of Wallace, and the two friends went, in 1848, 
to the Amazons. His companion remained four years, but Bates 
himself stayed for seven years longer, and returned to England 
in 1859, with about 15,000 species, 8,000 of which were new to 
science, and with a wealth of observations that occupied his pen 
for many years. 

Bates was the first to point out the curious fact of mimetic 
analogies between various species of butterflies, and to suggest 
that the cause of the mimicry was natural selection. He also 
suggested that the reason for the mimicry lay in the unpalatable- 
nessof the mimicked species, so that the mi mickers, although them- 
selves edible, escaped their enemies by taking on the form and 
coloration of the species that birds would not eat. An abstract of 
this paper, with a colored plate, is given in Dr. Clodd*s memoir. 

Among the more interesting portions of this part of the vol- 
ume are a few extracts from Bates's journal. It is to be regretted 
that there are not more. In the following he records some of 
his impressioDF of Lyell. 

*• Sir Charles Lyell has the appearance of a fidgety man not 
well at ease with himself. He is very greedy of fame, and proud 
of his aristocratic friends and acquaintances. He does not seem 
to be a very ready man ; his learning does not appear to be at his 
fingers' ends; so that when a subject is suddenly presented to 
him he has difficulty in collecting his scattered thoughts and 
bringing forth what he knows upon it. But then he is getting 
an old man now. Mr. Davidson told me he was a very hesitating 
writer, and re- wrote every sentence three or four times on the 
average. . . . But, like a well-bred gentleman, Sir Charles can 
become very sociable, and evidently likes a good dinner wkh 
brilliant conversation : Darwin says he likes to hear himself talk. 
At the Geological Club ... he made me laugh by retailing a 
very good thing. The conversation ran on the comparative merits 
of the scientific hypothesis of the origin of man and the biblical 
man. * Why,' says he, • the question resolves itself into few words: 
Is man modified mud, or modified monkey ? * " 

It was due to the urgency of Darwin that Bates began and con- 
tinued to write bis travels; and on the appearance of the book in 
1863 it met with cordial praise from all quarters. His style is 
direct and concise. While many writers would have given a 
long account of the outward voyage from England, Bates dis- 
poses of it in three lines, and plunges almost at once into the 
luxuriant ibrests that were to be his home for eleven long years. 
His first walk in the forest was taken with Wallace on the day of 
their arrival at Par&, and a part of it is thus described : — 

** As we continued our walk the brief twilight commenced, and 
the sounds of multifarious life came from the vegetation around. 
The whirring of cicadas, the shrill stridulation of a vast number 
and variety of field-crickets and grasshoppers, each species sound- 
ing its peculiar note; the plaintive hootings of tree-frogs. — all 
blended together in one continuous ringing sound, — the audible 
expression of the teeming profusion of nature. As night came 
on, many species of frogs and toads in the marshy places joined 
in the chorus; their croaking and drumming, far louder than 
anything I had before heard in the same line, being added to the 
other noises, created an almost deafening din. This uproar of 
life, I afterwards found, never wholly ceased, night or day ; in 



course of time I became, like other residents, accustomed to it. 
It is, however, one of the peculiarities of a tropical — at least » 
Brazilian — climate which is most likely to surprise a stranger. 
After my return to England, the death-like stillness of days in the 
country appeared to me as strange as the ringing uproar did on 
my first arrival at Parfi." 

The fact of a struggle for existence among animals is generally 
recognized by all, but the same struggle among plants is not so 
easily observed. In the luxuriant forests of the tropics the fact 
is forced upon all observers, and Bates gives a striking example 
of it. A parasitic tree occurs very commonly near Par&, which 
has received the appropriate name of the Murderer Liana or Sip6. 
It is described and the fact commented upon as follows: '*\i 
springs up close to the tree on which it intends to fix itself, and 
the wood of its stem grows by spreading itself like a plastic mould 
over one side of the trunk of its supporter. It then puts forth 
from each side an arm-like branch, which grows rapidly, and 
looks as though a stream of sap were fiowing and hardening as it 
went. This adheres closely to the trunk of the victim, and the 
two arjns meet on the opposite side and blend together. These 
arms are put forth at somewhat regular intervals in mounting 
upwards, and the victim, when its strangler is full-grown, be- 
comes tightly clasped by a number of infiexible rings. These 
rings gradually grow larger as the murderer fiourishes, rearing 
its crown of foliage to the sky, mingled with that of its neighbor, 
and in course of time they kill it by stopping the flow of its sap. 
The strange spectacle then remains of the selfish parasite clasping 
in Its arms the lifeless and decaying body of its victim, which had 
been a help to its own growth. Its ends have- been served— it 
has flowered and fruited, reproduced and disseminated its kind; 
and now, when the dead trunk moulders away, its own end ap- 
proaches; its support is gone, and itself also falls. 

'*The Murderer Sip6 merely exhibits, in a more conspicuous 
manner than usual, the struggle which necessarily exists amongst 
vegetable forms in these crowded forests, where individual is 
competing with individual and species with species, all strivuig 
to reach light and air in order to unfold their leaves and perfect 
their organs of fructification. All species entail in their success- 
ful struggles the injury or destruction of many of their neighbors 
or supporters, but the process is not in others so speaking to the 
eye as it is in the case of the Matador. The efforts to spread their 
roots are as strenuous in some plants and trees as the struggle to 
mount upwards in others. From these apparent strivings result 
the buttressed stems, the dangling air-roots, and other similar 
phenomena. The competition amongst organized tieings has been 
prominently brought forth in Darwin's 'Origin of Species;* it is 
a fact which must be always kept in view in studying these sub- 
jects. It exists everywhere, in every zone, in both the animal 
and vegetable kingdoms. It is doubtless most severe, on the 
whole, in tropical countries, but its display in vegetable forms in 
the forest is no exceptional phenomenon. It is only more con- 
spicuously exhibited, owing perhaps to its affecting principally 
the vegetative organs, — root, stem, and leaf, — whose growth is 
also stimulated by the intense light, the warmth, and the hu- 
midity. The competition exists also in temperate countries, but 
it is there concealed under the external appearance of repose 
which vegetation wears. It affects, in this case, perhaps more 
the reproductive than the vegetative organs, especially the flow- 
ers, which it is probable are far more general decorations in the 
woodlands of high latitudes than in tropical forests." 

It is as much in the refiections that the varied phenomena under 
observation give rise to as in the descriptive portions that the 
value and charm of the book lie. There is always something 
new. Now it is the colossal trees, then the wonderful profusion 
of insect life, or the graphic pictures of free life in the forest. 
Nothing is more striking than the difference between the fauna 
on the two banks of the great Amazons, and Bates refers to this 
in numerous places. So, too, the wonderful fact that certain in- 
sects, especially the butterfiies, mimic others is of vast interest. 
Then the great variation presented by some forms of insects, so 
that at the two ends of a series we have what are commonly 
called distinct species, while there are intermediate forms pre- 
senting every gradation between them. Those naturalists who 
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claim that species do not originate now in a state of nature, 
would certainly find.it a difficult task to refute or explain on any 
but one hypothesis the facts given by our author. One case in 
particular is of great interest. It would appear that two butter- 
flies, species of Heliconitis. are extremely abundant in the forests 
along the river. They inhabit, however, different sections of the 
country, one of which in moister than the other. One species 
occurs in the dry forests, the other in the moister ones. One 
species, H. melpomene, is black with a large crimson spot on its 
wings; the other is H, ihelxiope, in which the wings are beauti- 
fully rayed with black and crimson and have a number of bright- 
yellow spots. Both have the same habits, and they have long 
been regarded as perfectly distinct species. We quote now Mr. 
Bates's words: ** There are, as might be supposed, distriois of 
forest intermediate in character between the drier areas of Obydos, 
•etc., and the moister tracts which compose the rest of the immense 
river valley. At two places in these intermediate districts, . . . 
most of the individuals of these Heliconii which occurred were 
transition forms between the two species. Already, at Obvdos, 
H. melpcymene showed some slight variation amongst its Individ- 
uals in the direction of H. thelxiope, but not anything nearly ap- 
proaching it. It might be said that these transition forms were 
hybrids, produced by the intercrossing of two originally distinct 
species; but the two come in contact in several places where 
these intermediate examples are unknown, and I never observed 
them to pair with each other. . . . These hybrid- looking speci- 
mens are connected together by so complete a chain of gradations 
that it is difficult to separate them even into varieties, and they are 
incomparably more rare than the two extreme forms. They link 
together gradually the wide interval between the two species. 
One is driven to conclude, from these facts, that the two were 
originally one and the same; the mode in which they occur and 
their relative geographical positions being in favor of the suppo- 
sition that H. thelxiope has been derived from H, melpomene. 
Both are, nevertheless, good and true species in all the essential 
characters of species; for, as ab-eady observed, they do not pair 
together when existing side by side, nor is there any appearance 
of reversion to an original common form under the same circum- 
stances." 

We have already so far overstepped our space that we must 
reluctantly refrain from quoting further. We would, however, 
call particular attention to the account given of Termites on pages 
209-214; that on Fire Ants on page 227; on Monkeys on pages 
331-345; and on the general features of ant life on pages 355-868. 
The remarks upon floating pumice on pages 268-264 are well 
worthy the consideration of students of geographical distribution, 
and those on page 169 are commended to the student of compara- 
tive philology, as indicating a method of the formation of dialects 
among savage tribes. 

One word more and we have done ; for even at the risk of tiring 
the patient reader we add one more quotation. After a life of 
eleven years spent in the Amazonian forests, certainly Bates was 
well qualified to judge between that life and civilized man's. He 
bad formed a love for the country, and he took leave of it with re- 
^ret. The desire, however, of once again seeing his parents and of 
enjoying the pleasures of intellectual society drew him from this 
** Naturalists' Paradise." ** During this last night on the Par& 
River," he says, ** a crowd of unusual thoughts occupied my mind. 
Recollections of English climate, scenery, and modes of life came 
to me with a vividness I had never before experienced during the 
eleven years of my absence. Pictures of startling clearness rose 
up of the gloomy winters, the long, gray twilights, murky atmos- 
phere, elongated shadows, chilly springs, and sloppy summers; 
of factory chimneys and crowds of grimy operatives, rung to 
work in early morning by factory bells; of union workhouses, 
confined rooms, artificial cares and slavish conventionalities. To 
live again amidst these dull scenes I was quitting a country of 
perpetual summer, where my life bad been spent, like that of 
three- fourths of the people, in gypsy fashion, on the endless 
screams or in the boundless forests. I was leaving the equator, 
where the well-balanced forces of nature maintained a land sur- 
face and climate that seemed to be typical of mundane order and 
beauty, to sail towards the North Pole, where lay my home, under 



crepuscular skies, somewhere about fifty- two degrees of latitude. 
It was natural to feel a little dismayed at so great a change ; but 
now, after three years of renewed experience of England, I find 
how incomparably superior is civilized life, where feelings, tastes, 
and intellect find abundant nourishment, to the spiritual sterility 
of half-savage existence, even if it were passed in the Garden of 
Eden.^ What has struck me powerfully is the immeasurably 
greater diversity and interest of human character and social con- 
dition<4 in a single civilized nation than in equatorial South 
America, where three distinct races of man live together. The 
superiority of the bleak north to tropical regions, however, Is 
only in its social aspect; for I hold to the opinion that, although 
humanity can reach an advanced state of culture only by battling 
with the inclemencies of nature in high latitudes, it is under the 
equator alone that the perfect race of the future will attain to 
complete fruition of man's beautiful heritage, th<» earth." 

Joseph F. James 

Text- Book of the Embryology of Man and of Mammals. By Dr. 
OscAB Hertwig. Translated by Professor E. L. Mark. 
New York, Macmillan & Co. $5.25. 

Professor Mark has done a great service to English science , 
by translating this text-book of embryology. The apprecia- 
tion of the book abroad is shown by the fact that the edition 
which is now translated is the third edition since its original 
publication in 1866, the third edition of the first part of the text- 
book being demanded before the second part was ready for publi- 
cation. The valuable scientific researches of Hertwig are very 
well known by all naturalists, and his name alone is sufficient to 
indicate the reliability of the work in hand. 

The title, ''A Text-Book of Embryology of Man and Mam- 
mals," does not adequately express the scope of the book, for 
while it is in details largely confined to the study of mammals, 
there is so much of general embryology within its covers as to 
give it a value as a general text- book of vertebrate embryology. 
As such a text- book it is of the greatest value to a student, and 
it is safe to say that at the present time there is no text-book so 
well designed to give the student a general knowledge of verte- 
brate embryology as the present one. 

The subjects treated comprise all matters of importance con- 
nected with invertebrate embryology. They are treated in a 
masterly style, and the facts and discussions are in all cases 
brought up to date. In the chapters on the sexual products and 
their fertilization may be found a summary of the essential facts 
of our present knowledge upon this important subject. The 
chapter on cleavage discusses the general matter of the segmenta- 
tion of eggs, giving the various types of such segmentation, their 
relations to each other and defining the terms used in descrip- 
tions in various text-books. The chapter on the gastrula is espe- 
cially valuable, for it gives in a clear, logical, but concise man- 
ner, illustrated by valuable and intelligible drawings, our present 
ideas as to the application of the gastrula theory to the embry- 
ology of vertebrates. It is a subject which is always puzzling to 
the student of embryologv to understand the gastrulation of the 
vertebrate egg, and Professor Hertwig has done very much 
toward making this difficult subject intelligible. Not the least 
valuable part of this section is an- outline history of the gastrula 
theory, tracing our knowledge of embryology of the germ layers 
from its infancy to the present time. The gastrula theory is 
accepted by Professor Hertwig in its fullest sense. The chapter 
on the formation of the body cavity gives Professor Hertwig 
an opportunity of explaining clearly bis < * coelomthorie " 
which he does in a clear style, and the significance of which 
he makes plain by its historical consideration. In addition 
to the above, there are considered in the first part of 
the work the segmentation of the vertebrate embryo, the origin 
of connective tissues, the method of formation of the external 
form of the vertebrate body and a study of the foetal membranes 
of reptiles, birds, mammals, and man. In all of these sections 
the aim of Professor Hertwig is not only to give facts but to give 
a logical connective account of the significance of the facts and a 
logical understanding of the various phases in the development 
of the vertebrate body, and he has greatly added to the value of 
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the discudsioDS by short historical accounts of the development 
of our knowledge on the various topics. 

The second part of the book is devoted to the development of 
special organs, and here the author is more confined to the mam- 
mals and gives less consideration to the other vertebrates The 
method of consideration is that of the study of organs according 
to their origin in the different layers of the body. These are 
considered, therefore, under four heads. The organs *of the 
endoderm include the alimentary system in general; the organs 
of the ectoderm include the nervous system; the organs of 
the middle germ-layer include the muscles, the urinary and 
sexual organs. Professor Hertwig's views of the body cavity 
lead him to the formulation of a fourth layer of the vertebrate 
embryo, which he calls the intermediate layer or mesenchyme, 
and the last section of the text-book studies the development of 
the organs from this mesenchyme. These, according to Hert- 
wig, are the circulatory system and the skeleton. 

The special nieritsof this book are the logical treatment and its 
consideration of the embryological facts as parts of a system. 
The general method of the treatment of the subject is a compara- 
tive rather than a physiological one, and the text-t>ook will give 
the student an insight into comparative anatomy but very little 
consideration of the physiology of the developing embryo In 
one of the two sections, it is true, the mechanics of development 
are considered, but in general, the text-book is a morphologicfil 
rather than a physiological study. This is. of course, a natural 
outcome of the line of woric in which Professor Hertwig has 
been so successfully engaged for so many years. 

Not the least valuable part of the book consists in the abundant 
literature. Some fifty pages are devoted to giving the titles and 
references to the most important papers of vertebrate embry- 
ology. The book has, also, another feature, somewhat rare in 
Glerman scientific books, but of extreme value to students, in the 
form of short, logical, but intelligible summaries at the end of 
every section giving in outline the important conclusions. 



On the whole, the text-book of Professor Hertwig is probably 
the best general study of vertebrate embryology that has ap- 
peared in the English language up to the present time, and it can 
be most heartily recommended to all interested in these sub- 
jects. 

Chemical Lecture Experiments. Non-MetaUic Elements. By O. 
8. Newth, F.I.C. London and New York, Longmans, Green 
& Co. 823 p. 8^. 

A BOOK of chemical lecture experiments, carefully classified and 
systematically arranged, cannot but be welcome to many. 
Moreover, a book from a practised hand, such as Mr. G. S. Newth, 
chemical lecture demonstrator in the Royal College of Science, 
South Kensington, has a particular value in that its experiments 
are so given as to be readily repeated and are not, as is often the 
case, merely a statement of the reaction with a few confusing 
details. Mr. Newth has chosen his experiments well and has 
described them in clear concise language. The book has a two- 
fold purpose in easing the labors of the lecturer and of the stu- 
dent alike. For the former it supplies a useful repertoire of lec- 
ture experiments and will surely be gladly received, removing, as 
it does entirely, the humdrum search for such examples and re- 
actions as can be suitably and successfully demonstrated on the 
lecture table. This, as every lecturer knows, is by no means a 
small item in the preparation of a lecture, and, moreover, being 
important, it cannot be carelessly or hastily done. The experi- 
ment must be quickly and successfully performed or the interest 
of the student is turned to illy-concealed ridicule, and the lecturer 
is, so to speak, lost. 

To the student the book appeals in providing a ready reference 
to serve as a companion in the lecture room, and in supplying 
the deficiencies of his notes. Indeed, it may in most cases en- 
tirely relieve him of the necessity of taking notes upon the ex- 
periments themselves, drawings of the apparatus, etc., and he 
will thus be enabled to devote his attention to the explanations 
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March 14.— Major John W. Powell, A 
Study in Psychology. 

Geological Society, Washington. 

March 23 —G. K. Gilbert, An Open Fiss- 
ure; G. P. Merrill, Remarks on the So-Called 
Onyx Marbles or Travertines; C. D. Wal- 
cott, The Algonkian Rocks of the Grand 
Canyon of the Colorado. 

Chemical Society, Washington. 

Feb. 9. — W. H. Krug, A New Method for 
Estimating Furfurol-Hydrazone ; E. E. 
Ewelland H. W. Wiley. On Some Products 
of the Cassava Plant Professor Wiley de- 
scribes the plant as it occurs in Florida, and 
says there is every reason to believe that, if 
the attention of capitalists is called to it, a 
large quantity of land now covered with 
pines could be profitably cleared and de- 
voted to the cultivation of the cassava plant. 
A minimum average yield is four tons of 
roots per acre, which may be readily in- 
creased by proper fertilization to eight or 
ten tons per acre. Maize could not compete 
with cassava if the same intelligent cultiva- 
tion is applied, and there is a prospect that 
the cassava will eventually take the place 
of maize in the production of starch, glu- 
cose, etc. 

March 9.— W. D. Bigelow and K. P. Mc- 
Elroy, Determination of Lactose in Presence 
of Invert Sugar and Sucrose. 



Philosophical Society, Washington. 

March 18. — W. H. Holmes, Traces of 
Glacial Man in the Trenton Gravels; Asaph 
Hall, The Planet Mars. 
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By DANIEL S. TROY. 
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for their action and of the phenomena pre- 
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N. D. C. HODGES, 874 Broadway, M. T. 




WORLD-ENGLISH. 

35 Centii. 

HANDBOOK OF 
WORLD-ENGLISH. 

36 Cents. 

Ex - President Andrew D. 
White, of Cornell University, 
Bays: "I believe thatthe highest interests of Ghtis- 
tian civilization and of humanity would be served 
by its adoption/^ 

** So set down, our tongue is the best for the world 
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can, Phila. 

**The result is a language which cannot fail to 
meet with acceptance."— Boston Traveller. 

** World- English deserves the careful consideration 
of all serious scholars. '"—Ifbdem Language Notes. 
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and arguments of the lecturer. For the further aid of the stu- 
dent, equations are given representing the various reactions de- 
scribed, and every reasonable detail of the operation is recorded. 
Not only for the student in the lecture room is the book valu- 
able, but also for the many who have not the advantage of col- 
lege demonstration and who are compelled to rely largely upon 
their own resources. For the convenience of such teachers as 
may not have ready access to books of reference, Mr. Newth has 
added in the form of an appendix a number of important and 
useful tables, thirty-four in all, not often found in the smaller 
works on chemistry. C. P. 

An Introduction to Qualitative Chemical Analysis by the Inductive 
Method. A Laboratory Manual for Colleges and High 
Schools. By Delos Fall, M.S.. Boston and New York, 
Leach, Shewell & Sanborn. 8«>. 
In this age of text- books it is difficult to be original, and the 
most that our authors have aimed at is perfection and revision of 
arrangement. Mr. Delos Fall, M.S., Professor of Chemistry at 
Albion College, has, however, recently given to the student of 
chemistry a new manual of qualitative analysis decidedly unique 
in its character. As he asserts in his prefatory note, this manual 
18 designed to impart but little chemical truth directly, aiming 
rather to lead the student to gain that truth himself as nearly as 
possible at first hand and as a product of his own thinking. A 
preliminary chapter intended for both the student and the in- 
structor gives the general plan of the book and describes the 
method to be used. This consists essentially in leading ques- 
tions calculated to bring the student on by his own research from 
the fundamental ideas of chemical theory to the more advanced 
practical application of his knowledge to systematic qualitative 
analysis. 

The plan as described by the author is a combination of (1) 
original investigation and (2) reference to authorities. ** In the 
beginning (1) will be a very small factor and (2) correspondingly 



large. As experience in manipulation, observation, and inter- 
pretation increases (1) will increase and the necessary dependence 
on (2) will decrease. To the experienced chemist (1) is very large 
and (2) very small; in other words, he is his own authority." 
Under the guidance of an able instructor the book will be most 
valuable, and in such a case will, as the author has himself 
demonstrated, produce accurate, enthusiastic, and independent 
students. c. P. 

The Batrachians and Reptiles of the State of Indiana. By Oliver 
P. Hay. Indianapolis, William P. Burford, Printer and 
Binder. 

The present work consists of a list of the reptiles and batrachians 
found in the State of Indiana, with a description of their charac- 
teristics and with analytical keys for the determination of species. 
The work describes 81 species in all, and is accompanied by a few 
plates illustrating the subject. The design of the author is to 
make a key which shall be usable by those who are not specialists, 
and he has therefore appended a glossary, explaining the use of 
all scientific terms, and his general method of treatment is such 
as to make the book intelligible even to a novice. 

The Birds of Indiana. By Amos W. Butler. From the Trans- 
actions of the Indiana Horticultural Society for 1890. 

This little pamphlet consists simply of a list of the birds found 
in Indiana, either as residents or as temporary migrants. No 
characteristics of species are given, although a large number of 
illustrations are inserted, taken from Coues's **Key to North 
American Birds." 



The price of Dr. Sternberg's work on bacteriology, reviewed 
in Science, Feb. 24, should have been stated as $8, cloth ; and $9, 
sheep; Wm. Wood & Co., New York, publishers. 



I)ffspq)sia 



Dr. T. H. Andrews, Jefferson 
Medical College, Philadelphia, says of 

Horsford's Acid Phosphate. 

"A wonderful remedy which gave me 
most gratifying results in the worst 
forms of dyspepsia." 



It reaches various forms of 
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For sale— A Zentmayer new model U. S. Army 
Hospital monocular stand. Price $110, will sell for 
S76. Address H. C. Wells, No. 161 Broadway, New 
York. 

For sale— A complete set of the third series of the 
American Journal of Science (1870-1898) handsomely 
bound in single yolumes In dark brown half moroc- 
co. Address G. H. Williams, 806 Cathedral Street, 
Baltimore, Md. 
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cine or 8ur«iery, new pdltions only, a Urge geo- 
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Address R. ELLSWORTH CALL, Louisville, Ky. 
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For^ Tertiary Diatoms for other miorofcopio fos- 
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For exchanKC.— Will exchange an "IdeaP^ Mi 
croscope of R and J. Beck, London, 2 eye pieces 
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denser on stand, substage condenser, mechanica 
stage, etc., for any of the leading makes of type 
writers. Particulars by mail. DBLOS FALL, Albion 
Colhige, Albion, Mich. 

Sale, or exchange for similar material ; Diatoms 
(Isthmia nervosa), unmounted, from San Francis 
CO Bay. M. J. BLROD, Bloomlngton, 111. 

For sale or exchange. — T have a few copies of my 
translation of '^ Strasburger's Manual of vegetable 
Histologv, 1887," now out of print, which I will send 

fost-pafd for $8 or for one dozen good slides illus- 
rating plant or animal structure. Address A. B. 
Hervey, St. Lawrence University, Canton, N. Y. 

The undersigned has the following specimens to 
exchange for crystals of any eanteru or foreign lo- 
calities or Indian relics: tin ore, metacinnabarite, 
stibnite, gamierite, calenanite, hanksite, ulexlte, 
rubellite,lepidolite,blue and green onyx, Cal. pine- 
ite, aragonite on chalcedony, cinnabar, double re- 
fracting spar, clear and clouded, and otners. J. R. 
Bush, care of General Delivery, Los Angeles, Cai. 

For sale or exchange.— A private cabinet of about 
200 species of fossils, well distributed geologically 
and geographically. Silurian, about 40; Devonian, 
about 50; Carboniferous, about 80; others, about 80. 
Frank S. Aby, State University, Iowa City. la. 
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ANTED— Second-hand copy Tryon's Systematic 
. . Conchologv. Please quote condition, date, price. 
H. L. Osbom, Uamline University, St. Paul, mnn. 



W^ 



COMPETENT TEACHER of botany in college 
. ^ or university is open to engagement. Address 
L., Box 86, Rochester, Mich. 



CAN anv one inform me as to the age to which 
oats have lived? I have one twenty years old. 
Edward D. Webb, 182 W. Eighty-first St., New York. 



ANTED — Second-hand. Poster's Physiology, 

Balfour's Comparative Embryology, Clans & 

Sedgwick's Zoology. Flower's Osteology of Mara 
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malla. Vine's Physiology of 
editions and prices a«ked and 



Plants. Please state 
^ address Richard 
Lees Brampton, Ontario, Canada 
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ANTED.— American Journal of Concholoxy, 
seven volumes. Parties having these lor 
sale will please address the undersigned, stating 
condition and price. R. Ellsworth Call,Louisvilie,Ky. 



A GRADUATE ENGINEER wlU give instruction 
evenings In geometry, trigonometry and sur- 
veying, mechanics, physics, mechanical drawing 
and general engineering construction. Five years' 
experience in field and editorial work on engineer- 
ing journal. References furnished. C. S. H., 102 
Tribune Building, New York. 
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ANTED.— By well • qualified and experienced 
science master and associate of the Royal 
School of Mines, London, aged 26 (at present in 
England), a mastership in technical college or unl- 
versitv for any of the following subjects: Engineer- 
ing sciences, geology and mineralogy, physics, chem- 
istry and metallurgy, etc.. etc. Can provide excel- 
lent references and credentials. Apply, J. G., 17 
Sussex St., Rochdale, England. 



A GRADUATE of the University of Pennsylvania 
and tt practical mineralogist of twentv years' 
experience desires to give his services and a cabi- 
net of 26,r00 specimens, all named, with about the 
same number of duplicates, in minerals, crystals, 
rocks, gems, fossils, shells, archfeoiogical and ethno- 
logical specimens and woods to any institution de- 
siring a fine outfit for study. The owner will in- 
crease the cabinet to 50,000 specimens in two years 
and will act as curator. Correspondence solicited 
from any scientific institution. J. W. Hortter, 
M.D., Ph.D., San Francisco, Cal., (Gleneral P. O. 
Delivery. 
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This Company owns the Letters - Patent 
No. 186,787, f^ranted to Alexander Graham 
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made of a plate of iron or steel, or other ma-^ 
terial capable of inductive action; the fifth, 
of a permanent magnet constructed as de 
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nearest the plate; the sixth, of a sounding 
box as described ; the seventh, of a speaking 
or hearing tube as described for conveying 
the sounds; and the eighth, of a permanent 
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ON THE ETHNOLOGICAL CHARACTERISTICS OF THE 
HUMAN NASAL CANALS, CONSIDERED AS AN ECO- 
NOMIC ADAPTATION. 

BY WILLIAM C. BRAISLIN, M.D , BROOKLYN, N.Y. 

The human voice bears a coDStant relation to the physical con- 
struction of the voice-producing organs. 

Deep, manly tones are the constant sequelae to a larynx of large 
proportions, to long and slowly vibrating vocal cords; while the 
childish treble and the high-pitched voice of the female are the 
natural productions of the smaller larynx with its sh(»ter, and, 
consequently, more rapidly vibrating, vocal cords. 

Of equal importcmce in the modulation, tone, and indefinable 
individual peculiarity of the voice, is the construction of the nose 
and pharynx. The anatomical construction of these organs is as 
varying as is that of the facial features, and, to the trained eye, 
the individual peculiarities are as apparent. 

It is not to be wondered at, therefore, that the racial peculiari- 
ties, in regard to the anatomical structures, of the internal nares 
are particularly striking. 

The external anatomical construction of the nasal organ char- 
acteristic 6f the native African, is as distinguishing an ethnologi- 
cal differentiation as are the color of his skin, the texture of his 
hair, and the development of his brain. 

Corresponding distinctions characterize the intemcU structure 
of this portion of the upper air tract of this race. Immediately 
on passing the anterior openings of the nares, the human nasal 
canals spread out into deeper and wider channels. These cavities, 
separated by the a^tum narium, are corrugated on their opposite 
surfaces by the three pairs of turbinated bodies, whose ** curled- 
leaf " surfaces increase enormously the extent of surface area of 
the nasal mucous membrane. 

The bones of the cranium taking part in the formation of the 
nasal cavities, so differ in the African race as to make these 
canals wider, shorter, and less deep than those of other races. 
The l>ony ridges coursing their long axes, known as the turbinated 
bones, are also more blunt and less prominent and have less of 
the ** curled-leaf " character. 

Measurements of a single specimen of an average skull of either 
race will suffice to show this difference in bony framework. 



Width of anterior nasal canals 

Height of anterior nasal canals 

Length of nasal canals (from anterior nasal spine to pos- 
terior nasal spine) 

Length of nasal canals (from anterior nasal spine to poe- 
teriorHBa];»erior angle of vomer) 

Length of skull 

Breadth of skoll 



Negro. 




White. 



Centi- 
metres. 



9.5 
8.6 

s.a 

7.2 
19.0 
14 



The continuance of these peculiarities in the lineal descendants 
of the negro race as seen in America to-day, is markedly striking 
to the student of the comparative anatomy of this region. 

One, indeed, cannot fail to note in any of the clinics devoted to 
the diseases of this region the increased advantage which accrues 



to the possessor of the wider nasal canals when pathological con- 
ditions, resulting in thickening of the lining mucous membrane,, 
attack this portion of the anatomy. 

One of the most prominent American larynxologists was ena- 
bled, by means of the more patent condition of the nasal canals 
in hid negro patients,* — the American descendants of this race, — 
to make a contribution of certain facts to medical science, not 
ot*herwise easily obtainable. 

Mr. Wallace' supposes that the origin of the African race was 
due to a migration of some part of the race of ancestral man 
from the great Euro- Astatic plateau, and that his present char- 
acteristics are the result of physiological modifications due tO' 
climatic influence. 

If we accept this likely explanation in regard to the special 
anatomical construction of the nasal cavities of the negro and hia 
descendants, our logical conclusion is that they must present 
characteristics specially adapted for preparing the inspired air of 
a tropical climate for reception into the lung structures. We 
must suppose that ages of contact of bis nasal mucous membrane 
with the atmosphere of a tropical climate have brought about, by 
the laws of natural selection, a nasal construction the most nearly 
adapted to dealing with the problem of the irritating qualities of 
a tropical atmosphere, of any existing race. 

It does not seem probable tha( the evolution of the construction 
of the nasal canals, characteristic of the African type, has been; 
due to any reason of better serving the purposes of the gustatory 
sense. The custom of regarding the nose as the^ organ of smell 
has. very properly, become modified to that of regarding it as 
primarily an organ of respiration. It is the proper channel for 
the conduction of air to the lungs for purposes of oxidation. 

As has been stated, the means of warming, of moistening, and 
of freeing the air from dust and other irritating qualities are here 
most admirably afforded. The sense of emell must, indeed, also 
be regarded as a protective provision for the avoidance of sub- 
stances irritating to the more delicate lung substance. 

Had its purposes demanded an assistance to the procuring of 
fo )d or to the avoidance of poisonous food, a development of the 
gustatory sense, such as is found in the dog or other animals, 
would have been found in the human species. This, however, is 
not the case. The acute sense of smell is not one highly developed 
or inherent in man. Indeed, this sense is soon entirely lost in 
conditions of the nasal canals which interfere with its respiratory 
function. 

The difference we have noted in the anatomical construction 
of this portion of the upper air tract — the nasal canals — is natu- 
rally resultant in different pathological effects in the different 
races as regards the particular portions of the respiratory tract 
most frequently becoming the seat of disease processes under the 
influence of atmospheric irritation. Less protection is afforded 
the lung structures of the negro race on account of the anatomi- 
cal structure of his nasal canals, since less opposition to the 
irritating factors of the atmosphere is presented, by reason of the 
more patent and more direct course which the inspired air en- 
counters. That the lung structure of this race in the United 
States suffers from the irritation caused by degenerating atmos- 
pheric conditions seems to the writer to be evinced by data of the 
Tenth Report of Vital Statistics of the United States, compiled by 
Dr. John S. Billings. 

Among many other facts of great significance in this compila- 
tion we are shown that the number of deaths per 1,000 from con- 
sumption — the disease most dependent, perhaps, upon irritating^ 
qualities of the atmosphere— is not only greater among the col- 
ored portion of our population, but it is in direct proportion 



1 American Journal of the Medical Sciences, 1888. 
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in thMr proper genus or species, the parts being generally too 
fragmentary for using ordinary methods of determination. 

Many drugs are received, the physical appearance of which 
alone is not a safe criterion for verification ; barks, leave?, stems, 
and roots often arrive in a crushed and broken condition, which 
renders it very hard to tell whether or not they are what they 
purport to be. In such cases the appeal is to the microscope, and 
here an outfit for histological work has its use. Sections are pre- 
pared; the cell-structure and arrangement of tissues almost un- 
erringly reveal the identity of the material. A set of slides of 
the officinal parts of plants has been commenced and will form a 
valuable part of the laborator>*s equipment. 

In the examination of powdered drugs, the compound micro- 
scope is indispensable; crystals, starch granules, and fragments 
of cells often betray adulterations at a small outlay of labor. 
In addition to the use of the microscope in drug inspection, it is a 
necessity in investigation along the line of pharmaceutical botany. 

Interesting and practical results are expected from the cultiva- 
tion of medicinal plants in the propagating case. Medicinal 
plants are grown from the seed with the purpose of learning 
jnore about their life history; seeds of adulterants are germinated 




PROPAQATINO CASE. 

in hope of ascertaining the origin of the adulteration, and other 
work of similar nature, relating to pharmacy, is in progress. 

Correspondence relating to botanical origin of drugs and plants, 
which arises in connection with business, is attended to by the 
T)Otanist in charge, and in this work the laboratory is of much 
•service. 

Daily practical demonstrations are seen of the use of a botani- 
cal laboratory in connection with the trade. As an aid in the 
examination of drugs alone the laboratory finds its existence justi- 
fied. As a means for investigation, it has great value, and 
through such means alone can some things, very important to the 
trade, be worked out. 

The discoveries and determinations of adulterations of jalap, 
cubebs, Arnica flowers. Calendula flowers, and many rther im- 
portant drugs was only possible because botanists worked upon 
them; it cannot be said to have been otherwise, as pharmacists 
who have made these discoveries have had botanical training, 
used botanical methods, and succeeded in so far as they were good 
botanists. 

The laboratory referred to in this article was founded primarily 
to provide accurate and scientiflo means for determining plant 
products used in manufacture; the acquisition of an herbarium 
which includes representatives of families and genera not medi- 
<;inal, the provision for plant culture, histology, and microscopy 
is in recognition of the fact that botany in a broad sense has a 
direct and practical bearing on pharmacy. 



ON THE EMERGENCE OF A SHAM BIOLOGY IN 
AMERICA. 

BY CONWAY MACMILLAN, UNIVERSITY OP MINNESOTA, MINNEAPOLIS, 

MINN. 

Thosb whose attention, during the past fifteen or twenty years, 
has been directed towards the various phenomena attendant upon 
the establishment and modification of university curricula will 
scarcely have failed to notice, in certain quarters, an interesting 
eructation of courses in biology. Upon even a casual examination 
these courses, in almost every case, turn out not to be courses in 
biology at all, but courses in zoology masquerading under an at- 
tractive but deceptive name. Chairs of biology occupied by men 
practically ignorant of one-half of the content of the science they 
profess to teach are not unknown in institutions otherwise alto- 
gether reputable. This ignorance of theirs is not merely the normal 
failure to push beyond the beach-line of the great unknown ocean 
of truth, but is a failure to comprehend or admit that the ocean 
extends away equally in both of two directions rather than in one 
alone. When one remembers how intolerant are most men of 
liberal education when they discern through the thin veil of pre- 
tence the deformity which it tries to hide, it seems remarkable 
that more vigorous protests have not already arisen against the 
sham biologist and the sham biology. It is because the writer 
believes that opportunities for a development of the true biology 
are lost, sometimes, through the mistaken acceptance of the 
sham, that he ventures upon the unpleasant task of pointing out 
what, after careful examination, seem to him the places where 
the healing cautery should be applied. 

First of all, it is important to note what should be the proper 
limitation of the term ** biology." Historically and etymologically 
it is still to be defined as by Lamarck and Treviranus — both 
distinguished botanists — who invented it. It is indeed the sci- 
ence of living things; it is that vast mass of knowledge bearing 
upon the organized world of plants and animals. Biological 
science is therefore to be set over against physical science in the 
broadest sense, and is to be considered as a generic name, under 
which are grouped the specific sciences of botany, zodlogy, and 
doubtless also psychology, if that is to be considered asco ordinate 
with zodlogy rather than as one of its subdivisions. Heio, then, is 
the proper definition : ** Biology is the science of living things.'* 
These are the two groups of subject matter: Plants and ani- 
nials. 

In Germany, and sparingly elsewhere in Europe, a limited and 
secondary meaning is imparted to the word ** biology." Of this 
use an excellent example is furnished by Wiesner,* who groups 
together the various phenomena of inter-relation between plant 
and environment under the name of FfUtnzenbioloffie, To this 
restricted use of the term, Strasburger* very properly objects, 
characterizing it as ^*f&lschlich bezeichnet." This employment 
of the term, as if it were synonymous with CEcology, does not, 
however, seem to be prevalent in America, where is to be found 
the third and most misleading use of the word — as generally 
exclusive of botany and sometimes also of zoology. For example, 
at Columbia College their exist together departments of botany 
and biology,* and, upon examination of the courses offered in 
'* biology,'* it appears that they are almost purely courses in ani- 
mal biology, and indeed this modified term is quietly brought 
forward in a foot-note. At Columbia College, then, it is apparent 
that the subject of botany, since it stands by itself under its own 
organization, is supposed, at least by the ** biologists" of that in- 
stitution, to be quite without the pale of their own science. And 
a further examination of the circular shows that the biological 
work is in the hands of zoologists, both the professor-in-charge 
and the adjunct- professor being know^n to the scientific world only 
through zodloj<ical research and not through botanical. 

The department of biology, then, at Columbia College seems to 
the writer to have false colors flying at the mast-head. 

It is concerning the false use of the word ** biology" in some 
Americ»n institutions that I wish particularly to speak. I have 

1 Biologle der Pflaazen, Wien (1889). 

s Bau und YerrlchtUDgeii der LeitoogsbahneD, vorwort viil., Jena (1801). 

> Columbia College Circular of Information, Pt. ly., pp 44-45 (1|0S-9S). 
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not at present time to discuss the fundamental absurdity of 
courses in * * general biology *' — as if it were possible to plunge 
boldly into comparative study of plants and animals before one 
has studied plants and animals themselves. It is as if one should 
enter upon analytical statics and follow it up by geometry and 
the calculus. The peculiar badness, upon the botanical side, of all 
so-called text-books of general biology is sufficient to emphasize the 
point — at least upon the minds of botanists. It is, indeed, im- 
possible to write anything of value upon any subject in which 
one is not somewhat of a specialist, and the inability of zoologists 
to say something worth reading upon the anatomy of Pteria, for 
instance, is not at all to their discredit, but merely marks them 
as of common flesh with the rest of mankind. 

Harrard University is probably the innocent cause of the biol- 
ogy heresy which of late years has spread over the country. 
With that openness of vision and clearness and accuracy that has 
from early days characterized ^what, in biological lines, must be 
universally recognized as the first institution in America and one 
of the first in the world, there has not yet appeared any trace — 
that I am aware of —of the false or sham biology. The two sis- 
ter-sciences of zoology and botany, each splendidly equipped 
both in the matter of laboratories and libraries, and men, have 
there developed side by side, as have pbysicg and chemistry in 
most of the American universities. Botanical science, especially, 
with its millions of capitalization, has found a congenial home at 
Harvard. And precisely here seems to have been the difficulty. 
The endowment, the gardens, the laboratories, the museums, the 
libraries, the men were not to be easily had by any new institu- 
tion that might spring up. And yet if the new institution were 
to be ambitious, it could not willingly see itself in a confessedly 
subordinate position. How then, without the lavish expenditure 
of wealth, was the dilemma to be faced? 

One finds in the register of a well-known Maryland university ' 
a confession of the truth concerning botany, where it is stated, 
*'a third permissible line of specialization commencing at this 
stage, namely, botany, has always been contemplated since the 
organization of the biological department, but as yet is not availa- 
ble because of lack of money.'' While frank confession is held 
to be good for the soul, it is not certain that higher moral value 
would not have attached to an honest naming of the zoological 
courses that loere provided for. 

This acknowledged inability of Johns Hopkins University to, 
provide a well-balanced course in biological sciences, together 
with the unwillingness of that institution to expose her weakness 
has led to much of the sham biology work that springs up from 
time to time over the country. The so-called department of 
biology there is manned by zodlogists, and the men who graduate 
— many of them honestly enough mistaken — are ready to take 
upon themselves not the name that belongs to them but that of 
'' biologist '' An interesting example of the large views of bio- 
logical science which may develop in the Johns Hopkins doctor 
of philosophy lately came under my notice and has some illus- 
trative value. A certain ** biologist," some time since, published 
a pamphlet supposed to convey information concerning biological 
instruction in America. I do not know what the zodlogists 
thought of it, but it received a very chilling reception at the 
hands of the botanists.* On account of the particularly shabby 
treataient accorded the botanical work of the University of Min- 
nesota, I took occasion to administer a mild rebuke to the author 
of the pamphlet. In reply I was assured that, while he had 
studied at Johns Hopkins University, he had learned that botany 
was of value ** for teaching children." The cool effrontery of 
this would have surprised me had I not known the marvellous, 
sometimes continuous, sometimes sporadic, always insular capa- 
bilities of the Johns Hopkins biologist for blatant philistinism in 
regard to things botanical. 

Were it not for the injustice worked upon young men attracted 
by such wrecker-light use of the word ** biology," and, hope- 
lessly injured in their conceptions of what they suppose to be 
their specialty, it would be far from my thought or wish to draw 

1 Johns Hopkins University Register, 1891-92, p. 118. 
* Botanina Oasette, editorial, vol. xvil., p. 880. 



attention to any weakness in an American university. All know 
that the struggle for existence has its meaning even for the uni- 
versities as for other organisms But protective mimicry in a 
university curriculum is not a pleasing phenomenon. In thi& 
particular case too much is at stake, both for the botanist and for 
the zoSlogist, to make science the virtue that it generally is. Id 
days of sharp specialization, such as those in which we live, it 
must be a source of regret and alarm to well-balanced zo()logista 
to see so many of those who might be ornaments to their pro- 
fession led astray by a will o' the wisp chase after the unattaina- 
ble. Better far to be a respectable zoologist than a biologist with 
only one cerebral hemisphere. And the botanists, too, seeing 
what delusions may gain currency, are dismayed at the spectacle 
of som^ distinguished zoologist perpetrating a confidence-game 
upon a board of trustees, assuring them that he proposes the es- 
tablishment of a biological department, and then appearing with 
little more than mere zodlogy. The most alarming thing of all, 
both to zoologist and to botanist, is that, after successfully estab- 
lishing a school or department of zodlogy under the false name 
of biology, it should be possible for the mental vision of the 
founders to become so curiously warped that they will insist with 
vigor and with all the air of a righteous enthusiasm that the 
school or department actually is biological and that instruction 
really is given in biology. For, to the zodlogist, this must indi- 
cate one of two things, either that his confrere is unable to com- 
prehend what biology is, or that he is ambitious, in regular old- 
style, eighteenth-century regardleseness, to announce himself a 
polymath, and therefore, perforce, a smatterer. And, to the 
botanist, it indicates the willingness of the ** biologist " to make 
use of means that cannot with self-respect be duplicated by him- 
self in the pushing forward of one line of biological science at the 
expense of the other. 

Fortunately, in America the sham biology has as yet an uncer- 
certain foot-hold. At such institutions as Harvard, Pennsylvania, 
Ck)mell, Michigan, Minnesota, Leland Stanford, it has no stand- 
ing. The only critical point which need be particularly con- 
sidered at present is the new Chicago University. Here one sees 
again the anomaly of an able animal morphologist announced in 
the Programs as a professor of biology, and one*s suspicions are 
aroused that the same sad blunder is to be made in the west 
which has already disfigured the biological work of at least one 
eastern institution of learning. In the announcement of biologi- 
cal work,8 one finds an exceedingly fair presentation of the 
illogical character of a '* school of biology,'' and the promise is 
made that in a few years the school will probably be broken up 
into several departments. The definition of biology is offered, 
and one finds it unimpeachable. Apparently, however, there is 
even here a danger, for, when one turns a page or two, it appears 
from the classification that botany is held to be co-ordinate with 
neurology or animal physiology, rather than with zodlogy in the 
broadest sense. This error in classification is perhaps an inad- 
vertency and perhaps a natural enough one-sided grouping, such 
as might perhaps be expected of some specialist in a botanical 
line if he were to try his hand at the organization of a school of 
biology with zodlogy " not yet provided for.'' 

It is probable that, after ell, the better way to develop well- 
balanced departments in biology is to place the task in the hands 
of both botanists and zodlogists rather than in the hands of either. 
There will then be scarcely so much danger of narrowness of 
view impeding the freest and t>est evolution. At any rate, this is 
the plan which has succeeded so brilliantly at Harvard Univer- 
sity, and the other plan is the one that has failed so grievously 
at Johns Hopkins University. It will be a matter of regret if 
Chicago is really willing long to preserve the present unfortunate 
attitude, for it must be confessed that the instruction now offered 
there under the name of Biology is, after all, the half -science, the 
sham biology. 

I make the point that, for educational purposes, '* biology '' is 
either a superficial smattering of natural-history facts and methods 
— and in this case not of any value — or a strong, uniform pre- 
sentation of the facts both of botany and of zodlogy — and in thia 
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case a very different thing from a sham hiology which is princi- 
pally, or all, zoology. 



THE AURORA. 



BTT W. A. 



ASHE, F.R.A.8. (BBTIBED) , QUEBEC, CANADA. 



Some notes resulting from a study of the Aurora extending over 
many years, and pointing out how some of the better known 
theories fail to account for known conditions of the phenomena, 
may interest the readers of Science, 

I regret, that after having endeavored to show how the present 
theories fail, that I have no theory of ray own to advance. I 
have done a good deal of theorizing on different suhjects, at in- 
tervals in a somewhat busy life, so that there are few who have 
a better opportunity of knowing how deceptive evidence is which 
is sought for to support a theory; in other words, how faulty — 
yet how plausible — the result, when the observed facts are (un- 
consciously) made to fit the theory, instead of the theory the 
facts. Argument with such a theorist is futile. To use Profes- 
sor Swift's words, in Science of Dec. 9, ** . . . aurorae frequently 
occur when no spots are visible on the sun, . . . sun-spots are of ten 
seen when auroral exhibitions . . . are entirely absent, . . . the 
advocates of the theory . . . answer to the former, that sun-spots 
ma^ have been on the other side of the sun, and, to the latter ob- 
jection, that there may have l)een auroras visible in the Arctic or 
Antarctic regions, or in both." I do not credit those who pin 
their faith to a connection between the two classes of phenomena, 
with having to go so far for an excuse, as they generally utterly 
ignore the want of coincidence, and instead of discrediting their 
theory (and I need not add that one failure should have very 
many times greater weight than one coincidence) calmly ignore 
it. and proceed with their cumulation. I do not wish to be un- 
derstood as thinking that there are not dispassionate investiga- 
tors in this inatter; I am only pointing out what I believe to be 
a very common human peculiarity, and one which I believe does 
much harm in so far as permitting of the propagation of theories 
which had else died, still- bom, on their authors^ hands. 

** The evidence of the correctness of a theory or hypothesis in- 
creases with the number of facts it is capable of satisfactorily 
explaining. It diminishes with the number of facts it does not 
explain, and with the number of different ways in which sim- 
ilar phenomena can be explained. A single fact, inconsistent 
with any theory or hypothesis, is suflScient to overthrow it," is a 
statement of fact that will be most useful to us in theorizing, and 
serve to measure some existing theories with. 

Any theory of the Aurora must account for the following, 
amongst other, peculiarities, which seem to me to be characteristic 
of the same. A. — That they most frequently occur in the colder 
half of the year, being limited, approximately, by the same iso- 
thermal lines as far as the southern limit, in the northern hemi- 
sphere, of their visibility is concerned, and not depending in this 
on latitude. It would Feem, then, that temperature is a factor in 
the required theory. B. — Auroral displays do occur in the sum- 
mer season, when their situation is more equatorial, and, per- 
haps as a rule, they cover a larger area than the average winter 
display. It would seem, then, that on the transference of the 
maximum winter displays from one hemisphere to the other, 
these displays may take place in intermediate situations. C. — 
From my experience in these latitudes, summer displays of lim- 
ited extent seem to be concurrent with a drop in the temperature 
considerably below that cf rresponding to the average of the date 
in question. D. — My experience has been that auroral displays 
do not occur during generally unsettled weather, requiring (al- 
though the particular locality of the display may be largely over- 
cast, permitting only of the aurora being seen l>ehind the clouds 
or through the interstices) that generally elt^ewhere the weather 
should be clear. As though clouds on the horizon of the display 
{not of the observer) intercepted the influence producing the 
same. E. — The typical aurora, from which are many departures 
as pointed out by Professor Swift in the communication men- 
tioned, is a narrow circular arch in that part of the heavens away 
from the sun, the concave side of which is usually well defined, 



and beneath which is absolute darkness, into which streamers do 
no^ descend; the convex side of this arch is, generally, illy de- 
fined, from which streamers proceed and the light of which is 
very much less intense than that of the concave side; conveying 
to me the impression of the lif^ht, the visible effect of the influ- 
ence, being completely cut off by the interposition of the solid 
mass of the earth, it being assumed to be the intercepting horizon 
at the altitude of the display. F. —(Speaking still of the typical 
auroral arch). It is on the lower and brighter side where the 
greatest horizontal movements and the greatest contrasts in the 
intensity of its light (forming, amongst other outlines, so called 
** curtain- folds ") are seen. As though at the horizon of the dis- 
play, our atmosphere, acting as a lense, concentrated the light 
(the visible effect of the auroral influence) in just such a way as 
a spherical, atmospherical, lense would, having its centre 
** stopped" out by such a body as our earth, in which the densest 
part being next the earth, the greatest relative variation in 
its homogeneity would exist and the greatest variation in the 
transmitted li^ht (the visible effect of the auroral influence), re- 
sulting in just such movements as we have seen in the typical 
arch, G. — It has been constantly noted, that two or more ob- 
servers, situated, say, 100 miles apart, view occasionally, if not 
always, totally distinct auroral out lines, differing, at times, radic- 
ally ; so that one observer may report a display differing entirely 
in class and details from the other at the same instant, or even 
reporting the entire absence of a display when the local conditions 
were such as would have permitted its being seen had it existed. 
From this, it appears to me, we must conclude that the light 
(the visible effect of the auroral influence) has no material exist- 
ence in that part of the heavens in which it is seen, else, all ob- 
servers, so situated on the earth that the point of display is al)ove 
their horizon and this particular point not obscured by clouds, 
should see the same display, modified only in detail owing to the 
effects of perspective attributable to the different points of view. 
H. — There is an intimate relation between the aurora and mag- 
netic storms; not sufficient to permit of our concluding the one is 
Cause and the other Effect, but sufficient, I think, to permit of 
the supposition that both are Effects of a common Cause. These 
appear to me to be some of the more self-evident peculiarities of 
the typical Aurora. 

The theory in connection with the aurora which appears to 
have the greatest hold on the investigator and the general pub- 
lic, is one which supposes a connection between these displays 
and certain disturbed — sun-spot — areas of the sun. If one 
were to accept the evidence that is brought forward to support 
this supposition, without taking into account the evidence which 
has, unintentionally, been suppressed, or perhaps it would be 
better to say, **not advanced," it would be a very hardened 
sceptic who would not admit that this question had been settled 
for all time. In Astronomy and Astro-Physics^ it is concluded 
that auroral displays recur at intervals which exactly correspond 
with that of the solar rotation, and at the instant when this dis- 
turbed area is at the eastern ''limb" of the sun. Dropping for 
a moment the discussion of the cumulative evidence, it is inter- 
esting to note the peculiar nature of the force which proceeds 
from the solar area in this case. If this influence is at its maxi- 
mum on the appearance of the area on the eastern limb, and not 
continuous to the western limb, it is evident that the maximum 
effects are produced horizontally and in one direction only from 
the sun's surface. It is not impossible that this is so, but it is an 
unfair assumption to make, apart from any knowledge of a sim- 
ilarly acting force in nature, and in direct opposition to what ex- 
perience, in other matters, would suggest as the direct ion in which 
such a source of energy would produce maximum results. As to 
the fact of maximum auroral displays occurring at the instant 
when the disturbed solar area has reached the eastern limb, the 
coincidence cannot be as great as claimed, or else the occasions 
on which this has happened have been given undue prominence 
in collecting facts to suit the theory, for in a communication to 
the Royal Astronomical Society*, the Astronomer Royal states, in 
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disoiissing Bun-spots and associated magnetic disturbances over 
the period 1880-92, **Mo8t of these magnetic disturbanct^s oc- 
curred when an exceptionally large spot was visible on the sun 
near the centre of the disc, or about the time of some great 
change in a sun-spot." It should be quite evident, then, that 
this marvellous coincidence between certain positions of the dis- 
turbed solar surface and auroral displays is, to say the least, not 
such a hard-and-fast rule as the exponents of the theory claim. 
Even did we admit that the evidence put forward was not as dis- 
cordant as pointed out, and accepting the statement that, * * Under 
the physical conditions existing in interplanetary space " (a mat- 
ter admitting of considerable discussion even yet), '^cosmical 
dust and debris, there sufficiently abundant to shine by reflected 
sunlight as the zodiacal column, furnish a conducting medium 
well fitted to convey by induction these solar electro- magnetic 
impulses to vast distances. "^ The single fact, as explained un- 
der section *<G," that different observers see unlike auroras at 
the same instant at their several points of observation, is conclu- 
sive proof, to my mind, that this "cosmical dust and debris," 
either without or within our atmosphere, have not been made 
luminous by the conveyance of the << solar electro-magnetic im- 
pulses," as the visible aurora under this theory would require. 



NOTES AND NEWS. 



A PRiNTiNa Exposition is to be held at the Grand Central 
Palace, New York City, from May 1 to June 1 next. It is in- 
tended to show, by object lessons on a magnificent scale, the his- 
tory, and progress of the printing trade since the establishment 
of the first press in this city 200 years ago by William Bradford. 
The aim is to show in operation the first rudimentary press, and 
the latest perfected web press ; also type-setting and moulding, 
electro typing, stereotyping, and photo-engraving processes, color 
work, etc. 

— Professor J. Mark Baldwin of the University of Toronto has 
accepted the position recently offered to him as Stuart Professor 
in Psychology in Princeton University. A suite of rooms in 
North College have been set apart for a laboratory for exx)eri- 
mental psychology, and a liberal appropriation made for its 
equipment in time to begin work next September. Professor 
Baldwin intends to offer advanced courses, both graduate and 
undergraduate, in all the departments of psychological work. 

— An interesting discovery of the rare trout, Salvelinus oquasm, 
in a mountain lake in the vicinity of Ottawa, Canada, the 
•capital of the Dominion, is recorded in the last number of the 
Ottawa Naturalist^ by Mr. J. F. Whiteaves, zodlogist of the Geo- 
logical Survey. 8, oquassa^ the blue-backed trout, sometimes 
called the <*Rangeley Lake Trout," is stated by Jordan and Gil- 
bert ("Synop. Fishes N. America," 1888, p. 818) to be the 
smallest and handsomest of our trouts. and as yet known only 
from the Rangeley Lakes in western Maine. In 1891, Mr. V. C. 
Nicholson of Ottawa visited a small lake known as Lac de Marbre, 
lying in the Laurentian Hills, in the Township of Wakefield, 
Province of Quebec, a few miles from Ottawa. He noticed the 
difference between some trout he there took and the ordinary 
brook trout (S, fontincUia) which occurred plentifully in adjoining 
lakes and streams. Mr. Nicholson was so impressed with the fact 
that these were of a different species that he procured a living 
specimen, which is now to be seen alive in one of the aquaria of 
the Qovemment Fisheries Department Exhibition at Ottawa. The 
specimen was referred to Mr. Whiteaves, who determined it to be 
the above species. The occurrence of this rare fish in Canada 
will be of interest to ichthyologists. 

— Mr. G. W. Lichtenthaler, one of the most earnest, energetic, 
and eminent of American conchologists, died at San Francisco 
Feb. 20. For twenty years he has done nothing but travel and 
collect, and his vast collection embraces 6,000 or 8,000 species of 
shells, 1,000 species of marine algSB, and 500 species of ferns, be- 
sides many thousands of duplicates. This entire collection he 
bequeathed to the Illinois Wesleyan University at Bloomington, 

1 Reprint Astronomy and Astro-Phydos, No. 118. 



III., the city which has been his home for most of his life. In 
addition to this valuable collection be bequeathed $500 to put it 
in suitable shape for preservation. This gives the Ulinois Wes- 
leyan University one of the most valuable conchoiogical collec- 
tions of the country. The ferns and algss are from every part of 
the world, and the ferns have a complete collection of those of 
the Sandwich Islands, and nearly a complete collection of those 
of North America. The entire collection will be arranged as 
speedily as possible, and will be accessible to all students of the 
subjects, as well as to others. 

— The series of Saturday lectures, complimentary to the citi- 
zens of Washington, given for some years under the auspices of 
the Philosophical, Anthropological, and Biological Societies of 
Washington, was discontinued two or three years ago. It is now 
proposed to resume the series under the auspices of the Anthropo- 
logical Society, and to arrange the lectures in such manner that 
each course will serve as a logical introduction to the study of 
the Science of Man in some of its various aspects. The lectures 
will be delivered in the lecture room of the U. S. National Museum, 
at 4 80 P.M., on the dates specified. Citizens of Washington acd 
their friends are cordially invited to attend. The course pro- 
visionally fixed for the present season (1892-'98) of the Anthropo- 
logical Society is as follows : Saturday, Mar. 25, The Human Body, 
by Dr. D. S. Lamb; Saturday, Apr. 1, The Anthropology of the 
Braio, by Dr. D. Kerfoot Shute; Saturday, Apr. 8, Status of the 
Mind Problem, by Professor Lester F. Ward ; Saturday, Apr. 15, 
The Elements of Psychology, by Major J. W. Powell ; Saturday, 
Apr. 22, The Earth, the Home of Man, by W. J. McGee; Satur- 
day, Apr. 29, The Races of Men, by Dr. Daniel G. Brinton ; Sat- 
urday, May 6, The Evolution of Inventions, by Dr. Otis T. Mason ; 
Saturday, May 13, Primitive Industries, by Thomas Wilson. 

— In the summer of 1892, courses of instruction were offered 
by professors and instructors of Cornell University in botany, 
chemistry, mathematics, philosophy, physics, English, French, 
German, drawing, and physical training. The Summer School 
has now been made an integral part of the university, and, for the 
summer of 1898, courses are offered in the following subjects: 
Greek, Latin, German, French, English, elocution, philosophy, 
pedagogy, history, political and social science, mathematics, 
physics, chemistry, botany, drawing and art, mechanical draw- 
ing, and physical training. Without excluding others qualified 
to take up the work, these courses are offered for the special 
benefit of teachers. They afford a practical scheme of university 
extension, by which the teachers themselves are taught under 
university instructors, by university methods, and with access to 
university libraries, museums, and laboratories. The courses 
are open to women as well as to men, and the same facilities for 
work are extended to these students as to the regular students of 
the university. The amount of work implied in these courses is 
so great that students are advised to confine their attention to one or 
two subjects. Opportunity will be given for original research under 
the guidance and with the assistance of members of the instruct- 
ing corps. Inquiries regarding these courses should be addressed 
to those in charge of the several departments. The Sage College 
for Women, a spacious and well appointed dormitory on the uni- 
versity grounds, will be open during the session of the Summer 
School to women students and to gentlemen with their wives. 
Inquiries regarding board and rooms may be addressed to Pro- 
fessor Geo. W. Jones; or applications for board and rooms at Sage 
Collegf, to the manager, Mr. E. P. Gilbert. 

— Messrs. D. Appleton & Co*s list of spring announcements in- 
cludes ** The United States," by Elis6e Reclus, vrhich forms the 
third volume on North America in Reclus's great work, *'The 
E^rth and its Inhabitants;** '* Appleton *s Annual Cyclopsedra for 
1892,*' which will be issued immediately, and, like Reclus, is sold 
by subscription; ** The Principles of Ethics," Vol. II., by Herbert 
Spencer; **The Laws and Properties of Matter," by R. T. Glaze- 
brook, a new volume in the ** Modern Science Series" ; ** Apple- 
ton*s Guide-Book to Alaska and the Northwest Coast," by Miss 
E. R. Scidmore, which will be uniform with ** Appletons* Cana- 
dian Guide-Books." 
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EARTHQUAKES IN AUSTRA.LA8IA. 

BY GXOBGE HOOBEN, If. A., 8ECBBTABY 8SI8M0LOOI0AL OOMHITTEE) 
A.A.A.B., TIHABU, N. E. 

Seismology is a branch of science that until quite recently re- 
ceived very little attention in Australasia. This could hardly 
be said to be due to the lack of phenomeua; though, with one or 
two exceptions, the earthquakes that have taken place, even in 
New Zealand, — the seat of the worst disturbances, — have been 
very mild iu character. The stimulus the subject has received 
lately was given by the Australasian Association for the Advance- 
ment of Science, an association which has done so much in other 
departments to encourage systematic scientific work. As one of 
the research committees, the A. A. A. S. appointed a committee 
to report upon seismological phenomena in Australasia ; and I 
think I cannot make a better beginning of what I have to say on 
the subject than by setting forth in brief the work this committee 
is attempting to do. 

In the first place it has set itself to compile a list of all recorded 
earthquakes (within the area of ita investigations) up to the 
present time, including in that list all the important details as 
far as they are given in the existing records. 

In the next place we have attempted to provide for the future 
recording of earthquake shocks In all the colonies according to a 
uniform system. These records include, among other details, the 
exact time of the beginning of each shock, the time being checked 
by the standard telegraph time of each colony through the medi* 
um of the Public Telegraph Departments. 

Inasmuch, also, as it is, to a large extent, as part of a world- 
system of observations that our observations in Australasia may 
become useful, we propose to do for the islands of the Pacific, as 
far as circumstances will admit, what is being done for the Aus- 
tralasian colonies. There, of course, exact time- observations 
are generally out of the question; but with the aid, already 
largely promised, of missionaries, consuls, and other residents, 
much more, we trust, will be done than at first appears possible. 

To secure uniformity in recording the intensity of earthquakes, 
the Committee have adopted as a common standard the Roesi- 
Forel scale of intensity. Though rough and variable to a slight 
extent, it has the advantage of being a recognized standard and 
is suited to the nature of the evidence at our command. 

The materials obtained are used, where sufficient data are to 
be had, in the determination of the origins of the shocks. In 
many cases the epicentrum and velocity of propagation can be 
found; and in a few instances the facts are sufficient in number 
and accuracy for a more or less probable determination of the 
depth of the centrum or actual source of disturbance. With the 



advantage of easy reference to a standard time in most parts of 
the Australasian colonies, and with increased experience and 
skill on the part of the observers, it is hoped that accurate obser- 
vations may become more and more common ; in fact, in New 
Zealand, where the present system has been in use for three and 
a half years, we find that this is the case. It is true that we 
have very few seismographs; but the great value of time obser- 
vations based upon a universal standard time has been fully 
shown by Major Dutton in his report upon the great Charleston 
earthquake of August 31, 1886, and his conclusions in that respect 
are fully borne out in our experience. 

' The want of special instruments cuts us off from any direct 
means of determining the amplitude and intensity of the shocks; 
but the field of research already indicated will give us enough to 
do for some time to come. 

If it be asked what we expect to accomplish by our investiga- 
tions, I reply that any general theories relating to earthquake 
phenomena must be based upon observations in all parts of the 
world, and we aim at making our work of sufficient value to 
count as a part — only a small part, perhaps — of the materials 
required for solution of many of the interesting questions arising 
out of, or connected with, seismology. For example, the nature 
of the interior of the globe, whether solid or liquid, or solid but 
potentially liquid, — a problem discussed in such an interesting 
manner by Osmond Fisher in **The Physics of the E^arth'a 
Crust," — would receive considerable light from the determina- 
tion of the depth of earthquake-origins. If no earthquakes, lei 
us suppose, could be shown to come from a greater depth than 
twenty- five miles, we should have a strong presumption that at 
about that depth there was a great change in the condition of the 
interior; and with a very large number of instances we might 
have something like a proof of such a break in continuity. The 
physicists have been at war over this point for some time, and 
without undue conceit we may say that a definite solution is at 
least as likely to come from seismology as from any other branch 
of physics. 

In another paper I hope to give a short account of the results 
already obtained from our observations in this part of the globe. 
I trust, however, that the editor will allow me to say here that I 
shall be very glad to communicate with or receive hints frona 
any one engaged in seismological work in America (North or 
South), especially with reference to earthquakes occurring on or 
near the coast of the Pacific. 



THE PREFIX AQ- IN KITONAQA. 

BY ALBERT S. GATSCHET, VINFTA, INDIAN TERRITORY. 

Up to the present only two scientists are known to have studied 
seriously the Kootenay or Kitonflqa language, which is spoken 
by about one thousand Indians in northwestern Montana and in 
the adjacent parts of British America. These two investigators 
are Dr. Franz Boas and Dr. A. F. Chamberlain; both have col- 
lected a large amount of lexical material and a considerable body 
of ethnological texts. Chamberlain's report on the tribe and 
language forms one fascicle of the publications of the British 
Association for the Advancement of Science, which contains the 
Transactions of the Edinburgh Meeting of 1892, and is entitled^ 
'* Eighth Report on the Northwestern Tribes of Canada," with 
preface by Horatio Hale (octavo, pp. 71). 

The prefix flq- plays a great part in this northern language, for 
the large majority of the substantives, many particles, and other 
terms begin with it. The q- is pronounced like the Spanish j 
and the German ch in lachen. It appears from Chamberlain's 
long list of the substantives begining in aq-, that this prefix should 
really be spelt Sqk-, for -k is always following the first two 
sounds. 

These two sounds easily combine with each other in many of 
the Indian languages. In Peoria and Cheyenne the k- alternates 
with qk-, and in Tonica of Louisiana every k- may be spelt qk- 
as well, for this is simply an '* expansion" of the simple sound k-. 
Chamberlain ventures no derivation or explanation of this prefix^ 
and Boas is also doubtful concerning its origin. 
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There is a linguistic family in Oregoo, the Elalapoya, the dia- 
lects of which show exactly the same peculiarity concerning the 
substantive nouns. In the Atf&lati dialect, once spoken near 
Qaston and Wappatoo Lake, west of Portland, almost all substan- 
tives begin with a-, as ap^immeig, woman. Among the few ex- 
ceptions, I now remember only mftntftl, dog. All adjectives of 
Atf^lati begin in wa-, u-a-, ua- in their form for the singular, 
and this coincides exactly with the radix of their numeral for 
one. Although what we call articles do not frequently appear in 
American languages, the proclivity of these to agglutinate with 
their nouns is a well-known fact though more so when the article 
is suffixed than when prefixed to the noun, c/., the Dakota, 
Otomi, Basque, and Scandinavian. In the Chonook jargon the 
French article /e, la was by the Indians fused into one word with 
the noun following: Lipipan, lervban; libl5, lebleUy or purple; 
lilu, le loup. Thus I argue that the Atf61ati numeral for one be- 
came an indefinite article a and was coalescing with the noun fol- 
lowing it into an inseparable unit. 

The same thing occurred in the case of the KitonSqa prefix flq-, 
8qk-. We find it, though pronounced somewhat diJfferently, as 
o'kS, O'kwe, one^ the first numeral, c/, aiw5m tla 5'kwS, ten 
and one^ viz., ''eleven;*' in what Chamberlain calls the indepen- 
dent form of the substantive and adjective, which through this 
addition differs from the form as used in composition ; tlu, mow, 
aqktlii (independent form). The same radical also occurs in 
aqktO, bear one year old; aqksfikes kSlcwes, one leg; S'qkl, and, 
again, more (perhaps *' one more " originally). 

I therefore consider this prefix as an obsolete indefinite article, 
which has gradually fused into one solid body with the noun fol- 
lowing ; we are at leisure to consider it now as a definite or an 
indefinite article in its original state. It was once an article and 
is now fossilized, like the a- of the Kalapnyan dialects, into the 
body of the word. 



MAMMOTH CAVE IN MARCH. 

BY H. C. HOVBT, D.D., BRIDGEPORT, CONN. 

I HAVE long been curious to see the great cavern amid wintry 
surroundings. The capricious season is not without charms to 
one who can appreciate nature's changing moods. As our train 
pulled out from Louisville we saw that the tumultuous yellow 
flood had wholly obliterated the falls of the Ohio, as well as the 
costly canal around them, and had inundated the broad fiats by 
tbe great bend below to a breadth of twenty miles. The storms 
of rain and snow swept over the Kentucky hills that guard the 
line of the Louisville and Nashville Railroad, but could not 
wholly hide the rugged grandeur of their naked crags and pointed 
peaks ; while the torrents, rolling southward between bright- red 
ocherous banks, were far more interesting than their dry courses 
could be in sultry August. There are said to be five hundred 
caves in Edmondson County, and several of these are lauded by 
their owners as rivals to Mammoth Cave. This petty jealousy 
cropped out in the remarks made to us on our arrival at the 
Glasgow Junction, where we had to change cars, to the effect 
that Green River had broken into Mammoth Cave so as to make 
its avenues impassible ; that visitors were not admitted at this 
season; that the hotel was literally dropping to pieces and had 
been closed; and, in short, that we had better turn our steps in 
some other cavernous direction. This local jealousy has occa- 
sionally even taken the malignant form of wanton injury to the 
estate and ugly threats of violence to the manager. Whenever a 
grander cavern than Mammoth shall actually be discovered 
(which may sometime be the case), let its claims be allowed; but 
thus far it stands as the noblest specimen of its kind. As such 
it has an interest for all patriotic Americans. True, our interest 
is weakened slightly when we find ourselves taxed fifteen cents 
per mile on the Mammoth Cave Railroad — a tariff never relaxed 
by the Nashville company even for excursion parties of hundreds 
of passengers; and it is further impaired on finding the ancient 
hotel, if not literally dropping to pieces, yet far from luxurious, 
or even thoroughly comfortable. It is a great architectural 
curiosity as having been evolved from a log-cabin germ planted 



in 1812, but it fails to meet the demands of the modern travelling 
public. While admiring the good taste that keeps the surround- 
ing forest intact In its native wildness, we should appreciate 
better walks by which the woodland charms might be made more 
accessible. We would also respectfully remark that these are 
days when electric lights are quite generally used, in preference 
to lard-oil lamps, and nowhere would they be more serviceable 
than in illuminating the grand subterranean realm of Mammoth 
Cave, as has long been done at Luray. It is our conviction that 
the owners of this splendid estate could make no more remunera- 
tive investment than by the timely adoption of these friendly 
suggestions. 

And yet justice should be done to the improvements already 
made by the enterprising manager, Mr. H. C. Qanter, about the 
hotel and grounds, and especially within the cavern itself. One 
of the first localities we explored on this visit was Audubon 
Avenue, the first right-hand branch from the main cave, which 
when we last saw it was heavily encumbered throughout with 
great fragments of limestone that made the going very tedious. 
These have all been removed at great expense, some of them 
being dumped into a deep ravine, and others piled up in formida- 
ble, yet shapely, walls. One object of all this is to prepare the 
way for the practical cultivation of mushrooms on a scale equal 
to that at Fr^pillon and M6ry, in France. Over $5,000 have 
already been spent in this work under the direction of skilled 
gardeners, and ultimate success is looked for. Another striking 
change accomplished recently is the opening for the public of 
what is to be known henceforth as Ganter Avenue, and which 
has hitherto been passable only for the guides and hardly for 
them. It is a wonderful fissure, or rather series of fissures, 
extending through solid limestone for 8,500 feet, as actually 
measured by us. The passage, until recently widened, used to be 
for a great distance only about eight inches wide. But by patient 
drilling and blasting it has been enlarged so that persons of ordi- 
nary size have no serious difficulty in going through. Indeed, 
it has already been threaded by perhaps a thousand visitors. 
It twists and winds in the most curious manner, more than 
two hundred turns having been actually noted, and it is well 
worth seeing for its own sake. But the main advantage derived 
from it is that when River Hall is fiooded, as it is liable to be during 
more than half the year, tourists can thus gain tbe crystalline 
regions beyond and reach the extreme end of the **long route;" 
and should they ever be caught there by a sudden rise of the 
waters, they have this safe way of exit always available. At tbe 
time of my visit Echo River, Lake Lethe, the Styx, and the Dead 
Sea were all united into one vast body of water, extending from 
Bacon Chamber to Cascade Hall, its depth from surface to bottom 
being at least 100 feet; and the water was backing up into 
Gorin*s Dome, the Bottomless Pit, and all other pits in the cavern; 
but not a drop in Ganter Avenue, through which we safely passed 
to the regions beyond and returned dry shod. The temperature, 
both of the water and air, is uniformly 54^ F. all the year round ; the 
exceptions being in localities where a strong draft lowers the mer- 
cury a d^ree or two, or where the warm air from the lamps, 
fireworks, etc., gathers in close domes, whence it cannot imme- 
diately escape. On the whole, I do not hesitate to recommend 
Mammoth Cave as a delightful winter resort. The climate is 
salubrious alw.'iys, and the sole difference in the cave itself from 
its summer condition is in tbe subterranean waters; and even 
here, if suitable boats were provided, guests might enjoy a charm- 
ing sail, and they would find the passage-way over Lake Lethe en- 
dowed with the same marvellous echoing peculiarities that have 
made Echo River so famous. By the way, I have never heard 
mention made of the quite different but equally wonderful 
acoustic properties of the Chief City. This is an immense hall, 
450 feet long by 175 feet wide (as measured by us). in which many 
Indian relics are found. Stationing ourselves at its opposite sides, 
as far apart from each other as we could get, we had no difficulty 
in convei'sing in ordinary tones or even in the very softest 
whispers, every faintest sound being faithfully carried across the 
hall. 

It is not my object now to describe the familiar wonders of the 
great cavern, always the same, winter and summer, and that 
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have been described a thousand times. But I take pleasure in 
directing public attention to two adjacent caverns, belonging to 
the Mammoth Cave estate, and that are seldom visited, though 
each for different reasons should challenge admuration. The 
White Cave (so named eighty years ago on account of the white- 
ness of its formations) is entered at a point half a mile from the 
hotel. Its floor is cut by numerous channels, through which 
water runs so pare as to be almost invisible, leading to exquisite 
pools with ruffled and incurved rim, none of them being moie 
than two or three feet deep. The roof is for the most part low 
and fretted with numberless dainty stalactites. Advancing, we 
find the floor encumbered with huge blocks of limestone, and the 
cave divided longitudinally by a wall of noble stalagmites far 
beyond anything of the sort to be seen in the adjacent larger 
cavern. It ends in a profound pit, named by us Bishop's Dome, 
for our guide, Eddie Bishop, who, so far as is known, was the 
first to descend to its bottom, which feat he accomplished in our 
presence. It is supposed that the White Cave is connected with 
the Mammoth Cave at some point near the end of Audubon Ave- 
nue, or possibly at Little Bat Avenue; but this remains yet to be 
proved. 

For ten years past I have heard of Dixon's Cave, but had never 
been informed that it was in any way remarkable, except for 
having possibly been at some remote period the original mouth 
of Mammoth Cave, and even this seemed to be a matter of doubt. 
Being desirous of seeing it, simply for the sake of completing my 
work, I donned my usual cave attire, and sallied forth one March 
morning with Bishop the guide. Snow had fallen to a depth of 
four inches, through which the brave daffodils in the garden 
lifted their golden beads, while the more modest spring floweis 
that had been tempted to bloom too soon lay hidden under the 
wide, snowy blanket. The ice-laden trees glistened in the vernal 
sunshine. As we broke our way through the budding under- 
brush of the oak opening, tracks were visible of rabbits, foxes, 
and wild turkeys. After going thus for several hundred yards, 
we were confronted by a wide chasm in the hillside, into whose 
yawning gulf great moss-grown forest-trees had plunged head- 
foremost. Creeping under or climbing over their prostrate 
trunks, we gazed awe-stricken into the mightiest cavern-mouth I 
ever saw. The whole cavern is a single hall, which, by our 
measurement, is 1500 feet long, from 60 to 80 feet wide, and from 
80 to 125 feet high, gradually curving from southeast to due 
south; the dimensions being quite uniform from end to end and 
from top to bottom. The roof is decorated here and there by 
alabaster stalactites, and at the time of our visit it was also ap- 
propriated by myriads of hibernating bats, clinging in great clus- 
ters like swarms of bees. The floor was long ago gone over by 
the saltpetre miners of 1812. who had left the rocky fragments 
piled in what might be described as stony billows lying across 
the cave, each wave being 40 feet through at the base and rising 
25 or 30 feet above the true floor. At the extreme end the mass 
of nitrous earth seemed not to have been disturbed, over which we 
climbed to the very roof, and amid whose nooks we diligently 
sought a way of access to Mammoth Cave. We did not succeed; 
but subsequent outside measurements satisfied us that we had 
reached within 60 feet of the desired goal, and that by suitable 
excavation the connection might be made. Before leaving 
Dixon*s Cave, I stationed Bishop at the inner end, while I gained 
a point midway where I could see the white sunlight as it was 
reflected from the snow, and then had him ignite three Bengal 
lights. The effect was indiscribably grand as their brilliant 
illumination crept through the black darkness till it cast my 
shadow on the fainter sunlight itself, like a giant spectre, and 
finally blended with the outer light, thus enabling me to take in 
at a single glance the vast dimensions of what may be justly 
styled the most magnificent subterranean hall in the known 
world. On our return to the hotel, we made our way by the 
mouth of Mammoth Cave and saw it environed by trackless snow, 
its mosses and vines spangled with silver, and the wild, pattering 
cascade falling from the rocks above to the rocks below as it has 
done for ages. And, turning away, I echoed with all my 
heart the guide's naive exclamation, *^I fairly love old Mam- 
moth Cave." 
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Anatomical Nomenclature. 

As the years go by the movement for a thorough and scientific 
revision of biological nomenclature gains in depth and strength, 
and we have every reason to believe that great and lasting bene- 
fits will accrue to science as the result of these attempts to in- 
crease the precision and fitness of our scientific language. Be- 
lieving that every increment, however small, is a distinct gain if 
it only possess the qualities above mentioned, I propose the fol- 
lowing modifications in anatomical nomenclature for the consid- 
eration of all anatomists interested in this important work. 

In my paper on the vertebrate ear,^ I brought out in consider- 
able detail the two following considerations regarding the mor- 
phology of the auditory nerve and made certain suggestions 
looking to an improved nomenclature of these parts. In the first 
place it was shown that anatomists had not adequately recog- 
nized the true nature of the auditory nerve owing to the persist- 
ence of the older view of the nature of the auditory organ, which 
was regarded as a morphological unit. Such a well-defined unit 
could only be supplied by an equally well-defined (single) nerve. 
It was there for the first time proposed to recognize in our termi- 
nology the fact that the auditory nerve is composed of two very 
thoroughly separated parts, both as concerns their central ends 
and their peripheral origin. 

In the second place it was brought out that these two parts 
showed certain important anatomical relations to two other 
cranial nerves from which these branches of the auditory had in 
all probability arisen during phylogenetic development. The 
names proposed are N. auditorius ramus utricularis and ramus 
saccularis, or the utricular and saccular nerves, respectively. 
This nomenclature is based on a very extended study of the com- 
parative morphology of the acoustic apparatus. These terms 
are superior to and in every way perferable to the other current 
designations such as N. cochleae and vestibuli, or N. superior 
and inferior. 

The terms, N. vestibuli and N. cochlead, are ill-chosen, from 
the fact that the morphology of the ** vestibule " and its parts 
as conceived by the anatomists who 6rst proposed this term has 
no real existence. On the other hand, the term N. cochlearis is 
unsuitable, not to say inadequate, from the fact that this nerve is 
not solely a cochlear nerve since its trunk contains nerves to the 
<' vestibule" as well, viz., the saccular and posterior ampullar 
nerves wherever these are not provided with separate foramina. 
The central relation of these two nerves is always with the mass 
of cochlear fibres in those forms possessing an enlarged cochlear 
apparatus, as well as in the more primitive condition of the audi- 
tory organ. 

While engaged in reconstructing our anatomical nomenclature 
it is very desirable that we choose those terms which express the 
present condition of our knowledge and give promise of being 
adequate for the future as well, for, I take it, the recent move- 
ment for a betterment of biological nomenclature is dominated 
by the universal desire for as simple, short, and expressive a 
terminology as shall be adequate not only to the science as it ex- 
ists to-day, but also to its expanded condition in the not distant 
future. None of dhese conditions are f ulfiled by any of the terms 
yet applied to the ear-nerve except the two, utricularis and sac- 
cularis. 

No broad-minded anatomist will desire to retain names in hu- 
man anatomy that are inapplicable to all other vertebrates pos- 
sessing the homologous arrangements of the parts under consid- 
eration. Not all vertebrates, not even a majority of them, possess 
a cochlea, consequently we should have to provide another name 
for the same nerve in lower forms or else have the anomaly of 
an animal without a cochlea provided with a ** cochlear nerve. % 

1 A contrlbation to the Morphology of the Vertebrate Bar, etc. Joom^ 
Morph.,yi.,189S. 
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In erery aspect of the matter the sense-organ must be present 
before its nerve can have a separate existence. The terms 
''utricularis" and **saccularis'' are in all respects suitable and 
descriptive of the things to be named. Both of the nerves to 
which they are applied supply parts of the same organ complex 
which forms a well differentiated structure, and since both parts 
must have very similar functions it is certainly unadvisable to 
leave out of the designation all reference to the accepted idea as 
to the function which they subserve. Consequently, I hold that 
the names which I used in my memoir on the ear are the most 
suitable and the best grounded terms yet proposed for a revised 
nomenclature. The names may be used in full as Nervus acusti- 
cus utricularis and Nervus acusticus saccularis, or abbreviated 
to N. ac. utric. and N. ac. sac. , or, since they are not liable to be- 
come confused with other nerve names, we may write simply N. 
utric. and N. sac. For the branches of each of thede nerves we 
may write respectively : — 

C ramus cristse anterioris. 
N. utric. J ** •* externsB. 

l *< maculae utriculi. 

I ramus cristse posterioris. 
»* cochlearis. 
maculae sacculi. 

Howard Ayebs. 

The Lake Laboratory* Milwaukee, Wis., Mar. 20, 1893. 



Crami 
N. sac. ^ *' 



horizon. The skull and bones had lost so much of their animal 
matter as to adhere strongly to the tongue, agreeing in this re- 
spect with the ordinary condition of fossil bones of the post-plio- 
cene period." 

The loneliness of the Neanderthal skull has been much relieved 
by later discoveries, especially by that of Professors Lohest and 
Fraipont at Li^ge, but waiving this and keeping to the main 
point it is not easy to understand how testimony so direct and 
explicit can be at once overthrown by a recollection of an unin- 
terested party after 35 years interval. It will be at once seen 
how widely Sir C. LyelPs description of the ground, written by 
an eye-witness, differs from that given in the first letter on the 
subject in Science. Moreover, LyelPs description shows that not 
the skull alone, but other bones, and probably the whole skeleton, 
were present. Our low- browed palaeolithic (?) ancestor has still 
enough material left to make out a good case. 

E. W. Claypolk. 
Akron, O., March 29. 

Prehistoric Coil Pottery. 

In the dim past when primeval men occupied this continent, 
no one knows for how long a period, they raised mounds, dwelt in 
caves, or built towns that are now below the surface of the earth. 
In all this longera they used flint or stone implements for all edged 
tools, hammers, axes, spears, etc. At the same time having no 



The Neanderthal Skull. 

I HAVE Waited in the hope that some one more competent than 
myself would take up this matter, but, this failing, I am induced 
to send a short note on the enquiry into the reality of our ven- 
erable troglodyte. 

Dr. Brinton quotes very high authority in his letter; few higher 
than Virchow could be found. But it appears to me that the 
whole story was not given. We are all concerned to know the 
exact truth and value of these old relics of pre-historic man. But 
just now the iconoclasts are abroad in the land, and they may, as 
they have done in days past, go too far on that side. 

The Neanderthal skull has never been unequivocally accepted 
as a type, chiefly because it stood so long alone. But a race has 
been named after it by some anthropologists, provisionally at 
least — the Canstadt, etc. 

The evidence in favor of its authenticity has been before the 
world for many years almost unchallenged, and, with all respect 
to the eminent men engaged in the controversy, I submit that it 
is not quite in accord with logic or with scientific method to base 
an objection against the positive testimony of the discoverer on 
the mere recollection of his surviving widow nearly forty years 
after the discovery was made. 

Waiving all other considerations, we know how treacherous is 
the memory of an event in which we were not deeply interested 
(and which we only in part comprehended) after half a lifetime has 
|)a88ed since it occurred. And that Frau Fuhlrott was in this 
mental condition is obvious from Professor Virchow*s own ad- 
mission, that she made this statement to him in entire uncon- 
sciousness of the weighty results involved. This of itself is suffi- 
cient to greatly reduce its value. 

But there is yet another important element in the problem to 
be considered. In Sir C. Lyell's ** Antiquity of Man'' he thus 
describes the place: '' 1 visited the spot in 1860 in company with 
Dr. Fuhlrott (sic), who had the kindness to come from Elberfeld 
expressly to be my guide, and who brought with him the original 
fossil skull." ** The spot is a deep and narrow ravine. The cave 
occurs on the precipitous southern or left side of the winding 
ravine> about sixty feet above the stream and a hundred feet be- 
low the top of the cliff." He then gives a sectional view, show- 
ing an opening to the surface, and adds, '* Through thi^ passage 
the loam which covered the floor and possibly the human body 
to which the bones belonged may have been washed into the 
cave below." "There was no stalagmite overlying the mud in 
which the human skeleton was found." ** The loam, which was 
five feet thick, was removed and the human skull was noticed 
near the entrance, the other bones lying farther in on the same 




COIL POTTERY. 



metal pots or kettles, a rough earthen ware was used for cook- 
ing and for all other uses for which we now use iron, tin, and 
wooden vessels. There is somewhat of a resemblance in many 
of the stone implements all over the world. It is only recently 
that it has been discovered that there is a similar resemblance 
in much of the pottery of this early age, especially in the coil 
pottery. This pottery was made by rolling clay into long strings 
like cord, and while soft beginning with one end to coil it round 
and round, increasing the size of the bottom till it assumed the 
desired dimensions, then shaping it up the sides (just as straw 
hats are made) till the required form and size was attained (see 
illustration). The most extraordinary part of the investigation 
is that this ware made in the same manner is found in the 
mounds of Florida and Ohio, in the cliff-dwellings of New Mexico 
and Arieona, in the buried cities of the cations of these terri- 
tories, also in the Connecticut Valley and under the ancient shell- 
heaps of Cape Cod, Mass. What a long period of time it must 
have taken to have this art disseminated over so vast a territory 
at this early age. According to the uses these pots were in- 
tended for, so were they made large or small, thick or thin, and 
of various shapes. It was a common practice to use some sharp 
instrument to dint or work up some fanciful designs without ob- 
literating the lines of the coil; in some cases they are beautifully 
marked, looking like carved black oak, others made cf light- 
colored clay in very flne coils prettily indented forming neat de- 
signs. Some of the best ware is handsomely smoothed and 
rubbed to almost a polished surface bei'ore baking. All are 
smoothed inside, before they were dry ; probably some of those 
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intended to withstand heat have plumbago mixed in the inner 
surface of the vessels. There are many fanciful designs of this 
ware, some very large jars, pots of all shapes, bowls, cape, 
pitchers, etc. Henbt Hales. 

Rldgewood, N. J. 

The Sense of Boundary in Dogs. 

I HLYR followed wich much interest the discussion in Science 
caused by the recent communication of my friend, Dr. Hall, en- 
titled '* Is there a Sense of Direction ? '* 

Dr. Hallos query recalls to my mind a striking example of ani- 
mal intelligence which I witnessed in a dog, and of which I sent 
a brief notice at the time to the London Spectator, 

Some eight years ago I was staying with friends who had a full- 
blooded Irish deer-hound. On the adjoining estate lived a pointer. 
Our dog was scarcely more than a year old, while our neighbor's dog 
was quite well along in life. The dogs had never been friendly ; 
indeed, from the first, the pointer manifested a decided aversion 
to the young deer-hound. Whenever the old dog caught his 
youthful neighbor trespassing be would immediately drive him 
back over the boundary between the estates. Both dogs, even 
when going at full speed, would invariably stop the moment our 
dog had crossed the line. The two estates are virtually con- 
tinuous, there being neither hedge nor fence separating ihem. 
The dividing line runs between two stone posts about a foot in 
height and some two hundred feet apart. These posts, of the 
existence of which I was quite unaware, until the singular be- 
havior of the dogs called my attention to them, are in the sum- 
mer time usually hidden by the grass, and in winter are often 
buried under the snow. I mention them, not because I think it 
at all probable they served as guides to the dogs in determining 
the boundary line, but merely because they enabled us to observe 
more accurately the phenomenon in question. 

This exhibition of canine intelligence was first observed by my 
neighbors, who kindly pointed it out to me. It was repeated 
almost daily for several months, and was a constant source of 
amusement and wonder to those who witnessed it. The ques- 
tion arises, How did the pointer know where the line ran, and 
how did his canine neighbor know when he was safely across it? 
The only answer which occurs to the writer is, that dogs (some 
dogs, certainly) possess a very acute sense of boundary. 

Whether this sense is shared by other animals I am unable to 
say, though, on this point, it is possible that some of your readers 
may be able to throw light. The question is certainly an inter- 
esting one from its bearing on the general question of animal 
intelligence. F. Tuckbbman. 

Berlin, QermaDy, Feb. 88. 



'* Rowed up the stream all day Saturday. Three experienced 
field- searchers were in the boat. No gravel bank was seen which 
contained implements. We saw no spot in clay bank, on village 
site or bar where only rude implements of paleolithic type (or 
approaching that type) were found. The rude objects, finished 
objects, pottery, etc., are -always found together. Careful 
searching long continued might reveal isolated paleoliths. The 
river frequently washes cans, brickp, etc. out of its banks and 
transports them to remote parts. Just so it might carry a piece 
of pottery or a paleolith to a gravel bar and deposit it. A finder 
of an implement thus deposited would attach to it great import- 
ance, especially so were he a stranger in the valley.*^ 

This important point has been overlooked in the discussion. 
So far as Ohio goes, I think I am safe in saying. Dr. Metz is the 
only thorough archaeologist who claims to have found paleoliths 
in the drift. All others have been found by travellers or persona 
not familiar with ths prehistoric sites of occupation. Professor 
Wright does not claim to have found them himself. How is it 
that those of us who spend all of our time in archseologic work 
cannot find them ? Were they so numerous in drift, surely we 
could see them whether we knew anything about geology or not» 
The type is fixed in everyone's mind, and while a searcher might 
not be able to name the deposit in which the implement occurred, 
he certainly could tell the implement when he saw it I 

Dr. Cresson — strong in •* paleolithic faith "—never found one 
specimen while he was for four months in my camp in Paint 
Valley, Ross County. Yet he often searched the creek banks or 
gravel exposures. My men, all good specimen hunters, quick to 
see an artificial object, could never find them in any kind of 
stratified gravel. I lay no claim to a knowledge of the gravels^ 
but had implements been found in them geologists from Colum- 
bus or Cincinnati would have examined and named the deposits 
for me. During the coming summer I will spend as much time 
as possible in a further search for implements like those found 
by Afetz and Mills. Any number can be fousd on the surface, 
but as yet I have not been able to find one in gravel layers. 
Probably my eyes are not sharp enough ! 

Warben K. Moorehead. 

5,S15 WaehiogtOD Ave., CHioago, IlL, Mar. 24. 



The Results of Search for Paleolithic Implements in the Ohio 

Valley. 

Those engaged in the recent discussion of Glacial Man have 
had little to say of the Ohio Valley. Without laying any claim 
whatever to geologic skill. I will submit some extracts from my 
private journal. These are submitted from the standpoint of a 
** field searcher" who knows nearly all the village sites and 
primitive remains of southern Ohio. 

**May, 1891. Found in ash-pits near the Little Miami River, 
at Fort Ancient (Warren County), several objects of the character 
of those in the United States National Museum labelled from 
New Jersey and District of Columbia, commonly called paleo- 
liths. These are in various styles — broken and whole, rude and 
well formed, large and small. Pottery fragments, bones, and 
fiint chips side by side with the rough forme. 

'' Spent a large part of three days in inspecting the river banks, 
gravel strata and river bars. Pottery, several celts, arrow-heads, 
and paleoliths numerous. Two hearths discovered, the one six 
and the other nine feet below the surface. A modern brick was 
found lying just above one of them. Rough implements were 
gathered from the village sites and in the clay and sand of the 
river banks. No implement was seen protruding from the gravel 
layers. 



Probable Causes of Rainy Period in Southern Peru. 

In your issue of Oct. 21, Professor A. E. Douglass of Arequipa 
Observatory presents important facts evidencing a former rainy- 
period in that region which is now nearly rainless. This change 
he attributes to a considerable increase in the elevation of the 
Andes in recent geological times. A most serious objection to 
this theory i«?, that in order to entirely cut off the precipitation 
from the trade-winds, an average height of broad mountain range 
not exceeding 6.000 to 8,000 feet would be necessary. Our ex- 
perience in the Hawaiian Islands is that the trade- winds rarely 
surmount 5,000 feet of mountain, and, if they do this, they still 
more rarely carry much rain over that height, nearly all the 
moisture being precipitated upon the windward slope. It seems 
impossible to suppose that the Peruvian Andes were not more 
than at least one-half their present height during any recent geo- 
logical period. 

I would suggest that the glacial period was the cause of the 
former moisture of the climate of Peru. During the reign of ice 
in the southern hemisphere, it seems probable that the weather 
of the temperate zone was transferred to the tropic — was pushed 
towards the equator. Peru would at that time have enjoyed the 
westerly gales now prevalent in southern Chili and Patagonia, 
together with the heavy rains accompanying those winds. 

In support of the very recent existence of such temperate zone 
climates in the tropics, I will adduce a fact stated to me by Pro- 
fessor A. B. Lyons of Oahu College, who recently found on the 
now arid slopes of Diamond Head buried land shells, Achatinellce^ 
of a species now only found upon the cold and wet summit of 
Kaala, 3,700 feet above the sea. This fact indicates that the 
present dry and warm climate of southeastern Oahu has been a 
change from one formerly cold and wet, such as would probably 
have existed during the ice age. 
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In this connection, it will be important to inquire whetlier any 
evidences exist of similar changes of climate in soathern and 
Lower California? Skreno E. Bishop. 

Hoaoulo, Deo. 7, 1899. 

A Peculiar Eye. 

Recently, while dissecting the eye of a domestic animal, the 
crystalline lens was found to be divided into three lobes by deep 
clefts on the front (?) side. The lobes are equal and the clefts 
extend entirely through, so that the posterior surface is cut near 
the margin, making the lobes triangular in form with rounded 
outlines, and only slightly connected .at the central point and for 
al)out one-half the radial distance outward. The eye had been 
kept several days, had been frozen, and was so opaque from dry- 
ing and also from distribution of pigment through the aqueous 
humor that the interior was invisible before dissection, but one 
who saw the eye when quite fresh stated that it had an unusual 
appearance. The form appeared so remarkable to the writer that 
it is mentioned in the hope of drawing from some one better 
posted in the morphology of the lens some explanation of the 
peculiar structure. C. D. McLouth. 

MoBkegOD, Mlcb. 

Speech of Children. 

Apropos of Mr. A. Stevenson's interesting article on the speech 
of children, in Science for March 8, and Dr. Howard Lilienthars 
communication in the succeeding number, it occurs to me, a 
bachelor who has never had much opportunity to become ac- 
quainted with young children, since he was a child himself, to 
inquire whether it would not be a rather difficult matter to teach 
a yery young child the use of the first person, singular. Would 
he readily distinguish between the proper uses of the various 
words applied to himself: his name when he was spoken of, 
"you" when he was spoken to, and "I" or **me" which he 
should use in speaking of himself ? Pronouns are, after all, only 
words used for convenience instead of nouns, and I cannot see 
why a person, young or old, cannot think of himself subjectively 
by his own name as well as by the use of the personal pronoun. 

Francis H. Allen. 

West Roxbanr. Mass., Mar. SO, 1898. 



Singing of Birds. 



I SHOULD be greatly obliged for any communications respecting 
the relation of singing in birds to the expression of the emotions. 
I have, of course, in mind the rival theories of Darwin (origin of 
flong by sexual selection) and Herbert Spencer (song expressive 
of joyful emotion in general). Does the male sing only, or prin- 
cipally, during the time of courtship ? Or is the presence or an- 
swering call of the female immaterial ? 

Qood observations can be made incidentally, and with very 
little trouble, on the commoner species. And the only approach 
to a settlement of the question seems through statistics. I hope 
that the readers of Science will assist me in investigating the 
matter on this basis. E. B. Titchener. 

Psychological Laboratory, Ithica, N. T. 
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Third Annual Report of the Geological Survey of Texas, 1891. 
E. T. Dumble, State Geologist. Austin, 1892. 461 p. PI. 
16. 

This volume is quite a bulky one and contains information on 
a variety of subjects. The State geologist in his annual state- 
ment mentions the work that has been carried on during the year 
covered by the report and gives abstracts of the work of the 
various assistants. The papers accompanying the report are: 
Houston County, by W. Kennedy. In this county none of the 
formations are older than the Eocene. Various sections are given 
and a considerable portion of the report is devoted to economic 
geology. Mr. Kennedy also contributes a description of a sec- 
tion from Terrell, Kaufman County, to Sabine Pass, on the Gulf 



of Mexico. Many details of sections are given, which are of in- 
terest mainly to those familiar with the region. Mr. W. T. 
Cummins has a report upon the geography, topography, and 
geology of the Llano Estacado, with notes on the country to the 
westward. This is of considerable interest, as it touches upon a 
region of which comparatively little is known. The region is 
likely to be of considerable importance, however, in the develop- 
ment of the State, as recent discoveries have shown the possi- 
bility of securing water in sufScient quantity to permit of culti- 
vation over the larger portion of its area. Mr. Cummins, in a 
foot-note, refers to the various theories advanced to account for 
the name, discarding them all and retaining at the last the name 
itself. We prefer to adopt the idea of Professor Hill that the 
name Llano estacado refers to the palisade character of t he escarp- 
ment which nearly surrounds the area and makes it one of the 
most characteristic mesas of the country. The conclusions of 
Mr. Cummins in regard to the geological structure are that the 
Quaternary is represented in places on top of the Llano; the 
Tertiary is exposed at various places in cafions penetrating the 
edges of the Llano; that the Cretaceous underlies the southern 
part, forms part of the escarpment on the eastern and south- 
western sides, and for a short distance along the northern side in 
the vicinity of Mt. Tucumcari, New Mexico; and, finally, that 
the Triassic forms the basal member of the escarpment on all 
sides. Water can readily be procured in almost all parts of the 
Llano, although not flowing artesian wells. A good idea may 
be had of the extent of the area when we observe that no less than 
29 counties are included in it. The paper is followed by a dis- 
cussion of the geology of Tucumcari, New Mexico, in which the 
author contends from the Cretaceous age of strata previously re- 
garded by Marcou and Hill as Jurassic. It is rather singular 
that Sir. Cummins concludes that a single specimen of a fossil 
plant occurring in the beds ** is sufficient to establish the fact 
that the strata are no older than the Cretaceous." This specimen 
is imperfect, the nervation is *' indistinct,'' but it is concluded to 
be a dicotyledon, and upon this ground to be of Cretaceous age. 
The leaf is called Stereulia drakei, a new species, and seemingly 
a new genus. 

Mr. N. F. Drake follows with a paper on the Triassic of North- 
western Texas, and Professor E. D. Cope and Dr. R. W. Shufeldt 
describe some vertebrates in another paper. Dr. V. Sterki gives 
a list of shells collected in a dry salt lake near Eddy, New Mex- 
ico, and J. A. Taff discusses the Cretaceous area north of the 
Colorado River. The last paper in the report is on <* Trans-Pecos 
Texas.'- by von Streeruwitz. 

It U unfortunate that the *' Library Catalogue Slips" should 
not have been made with more regard to accuracy. In the three 
slips there are no less than thirteen errors. J. F. J. 

The Journal of Geology, Vol. I , No. 1. January-February, 
1898. Chicago, The University of Chicago. 112 p. 

The first number of a new publication dealing with scientific 
matters is always eagerly scanned. It was announced some time 
ago that the Chicago University expected to issue a magazine 
from its geological department, and the initial number of The 
Journal of Geology has now come from the press. Its editors are : 
T, C. Chamberlin, R. D. Salisbury, J. P. Iddings, R. A. F. Pen- . 
rose, Jr., C. R. Van Hise, 0. D. Walcott, and W. H. Holmes. 
There is besides a corps of associate editors : Sir Archibald Geikie 
(Great Britain), H. Rosenbusch (Germany). Charles Barrels 
(France), Albrecht Penck (Austria), Hans Reusch (Norway), 
Gerard de Geer (Sweden), J. Le Conte (California), G.K. Gilbert 
(Washington, D.C.), H. S. Williams (Yale University), J. C. 
Branner (Leland Stanford, Jr., University), G. H. Williams 
(Johns Hopkins), I. C. Russell (University of Michigan), and Geo. 
M. Dawson (Canada). These names ought to be a guarantee of 
an excellent journal. There are, to l>e sure, several journals 
already in the field, such as the American Journal of Science, the 
American Cfeologist, and the American Naturalist. The first two 
of these occupy the geological field to a large extent, and the 
third to a more limited degree. These are more or less dependent 
upon private enterprise, whereas the new Journal of Geology has 
the advantage, as an editorial states, *<of being published under 
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the auspices and guarantee of the University of CbicatfO, and will 
be free from the usual embarrassments attending the publication 
of a scientific magazine." In other words, it will not be depen- 
pent upon a large list of subscribers for support. It is significant 
that the list of editors is largely made up of former members of 
the U. S. Geological Survey, but it is to be sincerely hoped that 
this will not prevent a free discussion in its pages of subjects 
upon which those outside of the Geological Survey happen to hold 
opinions opposed to those of the editorial staff. The editor-in- 
chief says: ** It is our desire to open the pages of the Journal as 
broadly as a due regard for merit will permit, and to free it as 
much as possible from local and institutional aspects.'' He like- 
wise states what may be assumed to be the field aspired to be 
occupied by the new Journal^ when he says th^t ** there seems to 
be an open field for a p?riodicai which specially invites the dis- 
cussion of systematic and fundamental themes, and of inter- 
national and intercontinental relations, and which in particular 
seeks to promote the study of geographic and continental evolu- 
tion, orographic movements, volcanic co ordinal ions, and con- 
sanguinities, biological developments and migrations, climatic 
changes, and similar questions of wide and fundamental inter- 
est.** This is assuredly a high and broad field, and to successfully 
cultivate it will require an equally broad and cosmopolitan man- 
agement. 

All the leading articles in the present numlier are by memt>ers 
of the editorial staff. The table of contents includes the follow- 
ing papers: '*0n the Pre Cambrian Rocks of the British Isles," 
by Sir Archibald G«ikie; *' Are There Traces of Glacial Man in 
the Trenton Gravels?" by W. H. Holmes ; •* GJeology as a Part of 
a College Curriculum," by H. S. Williams; •* The Nature of the 
Englacial Drift of the Af ississippi Basin," by T. C. Chamberlin ; 
« Distinct Glacial Epochs and the Criteria for their Recognition," 
by R. D Salisbury. There are also editorials, a review of a paper 
by James Geikie, analytical abstracts of current literature, and 
acknowledgments of articles donated to the Geological Depart- 



ments of the University. The Journal will be issued semi-quar- 
terly at the price of $8 per annum. 

Proceedings of the Ninth Annual Convention of the Asaociaiion 
of Official Agricultural Chemists Bulletin No. 35, U. S. 
Department of Agriculture, Division of Chemistry. 248 p. 8*^. 

The report of the Proceedings of the Association of Official 
Agricultural Chemists is looked forwacd to with expectation by 
every analyst. The carefully recorded laboratory experience with 
the ;* old '* methods and the suggestion and regulation of the new, 
form together a valuable annual hardly to be dispensed with by 
any engaged in practical analytical work. The report of the 
meeting held in Washington Aug. 25, 26, and 27, 1892, being the 
ninth of the series, is fully as interesting as those of previous* 
years, and, moreover, there is a very apparent improvement in 
the nature and method of discussion. The contents are familiar 
to all, being in brief as follows: Address of the President, Mr. N. 
T. Lupton, report on dairy products, on phosphoric acid, potash, 
nitrogen, soils, ash. cattle foods, sugar, fermented liquors, etc.» 
with papers on the particular determinations, and, in conclusion^ 
the official methods adopted in each case for the coming year. 

C. P. 

Matter, Ether, and Motion. By A. E. Dolbear, Ph.D., Profes- 
sor of Physics. Tuft*s College. Boston, Lee & Shepard. 

This book is written apparently for those who, having never 
made such a study of scientific work as would enable them to 
read scientific treatises, are disirous of getting a clear idea of 
the chief results of scientific investigation. For such this book 
will have a considerable value; which, however, would have 
been greater if the author had refrained from including a good 
many of his own theories. For instance, it is not good that the 
reader should be told, cocksu redly and in italics (pages 285-7), 
that *< electricity is a phenomenon of rotating molecules." If 
the author had merely stated it as his own theory, the reader 



CALENDAR OF SOCIETIES. 

Society of Natural History, Boston. 

April. 5. — George Lincoln Goodale, On 
Some Aspects of Australian Vegetation. 



THE RADIOMETER. 

By DANIEL S. TROY. 

This contains a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes* tubes. 

Price, postpaid, 50 cents. 



H. D. C. HODGES, 874 Broadf ay, H. T. 




WORLD-ENGLISH. 



25 Cents. 



HANDBOOK OF 
WORLD-ENGLISH. 



25 CenU. 

Ex - President Andrew D. 
White, of Cornell University, 
says: "I believe thatthe highest interests of Ghtis- 
tian oiviiisation and of humanity would be served 
by its adoption. ^^ 

** 8o set down, our tongue is the best for the world 
to unite upon." — Brooklyn Eagle. 

*' The idea of Mr. Bell has much to recommend it, 
and the presentation is charmingly clear.''— Ameri- 
can, Phila. 

**The result is a language which cannot fail to 
meet with acceptance."— Boaton Traveller. 

*' World English deserves the careful consideration 
of all serious scholars.''— Jfodem LauQuage Notes. 

Sent, postpaid, on receipt of price. 

N. D. C. HODGES, 874 Broadway, New York. 



Reading Matter Notices. 
Ripans Tabules : best liver tonic. 
Bipans Tabules oure Jaundice. 



BACK NUMBERS and complete sets of leading Mag- 
azines. Raig* Ipw. AM. MAG. EXCHANGE. 
Schoharie N V 

RESTORE YOUR EYESIQHT 

Cataracts, scars or films can be absorbed and 
paralysed nerves restored, without the knife 
or rfak. Diseased eyes or lids can be cured by 
home treatment. " We prove it.'* Hun* 
Onr illustrated pamphlet. 
Eyes" free. DoiPt miss It. 
Tbb Btb," aiens Falls. N.Y. 



our 

dreda conTlncedt .- 

^Home Treatment for Eyi 
Everybody wants it. "^ — 



POPUUR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price 50 cents 
Sent free by post by 

N. D. O. HODGES, 874 Broadway, N. T. 



tINEW ARC LAMP 

i COLLEGE PROJECTOR 

^ FOR IINICANDESCENT ^L 



I ' SEMO fOH CfPCULAR To 

W;^J.W^UEEN 8.C0. 



"BUSY FOLKS' QYMNASIUn." 

A few minutes' daily exercise 

on our fascinating apparatus 

clears the brain, tones up the 

body, develops weak parts. Our 

cabinet contains chest weights, 

rowing-weights, lifting- weights, 

clubs and dumb bells, adjust- 
able for old and young. // is 

the only complete exercising outfit 

in the world suitable for use in 

living rooms. All prices. You 

can order on approval. Chest 

machine separate, $4.50 and up. 

Educated agents wanted. Physi- 
cal Culture Chart, with illustrated directions for de- 
veloping every part of the body healthfully, 50 cts. Sent for half price to those 
naming this paper. 

WHITNEY HOME GYMNASIUM CO., Box P., Rr 
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would not be so apt to fall into error ae when (as in the case 
considered) an entirely incorrect theory is embedded, labelles^, 
in a mass of facts. 

The book is very clearly written and the style is good. The 
-only misprints in the book appear to be those on pa^es 80 and 
81, where the velocity of light is twice given as 185 miles per 
second. 

Magnetism and Electricity. By Arthxtr William Poyser, MA.. 
Headmaster of Wishp^'h Grammar School. London and 
New York, Longmans, Green & Co. 

This book is arranged in the same way as Silvanus P. Thomp 
son's text-book, and is intended for the same purpose. In some 
ways it is more complete than the latter, and the type is larger 
and clearer. The illustrations, especially, are well drawn, and 
it is with delight that one realizes the absence of most of the old 
stereotypes which have done duty in so many scores of text- 
books. This is explained in the preface, where we learn that 
out of the 817 engravings in the book, more than 200 are from 
original drawings. At mtervals throughout the book are given 
the directions for some 200 experiments, evidently carefully 
selected, and there are also twenty four sets of exercises given, 
with the answers to the more difiScult examples in them. The 
book seems one of the best suited for teaching purposes that has 
appeared and is brought quite up to date. It needs amplifying, 
however, in those parts which relate to magnetic circuits and 
permeability. R A. F. 

Cataloffue of American LoealUiea of Minerals. By Edward S. 

Dana. From the 6ih Edition of Dana's Mineralogy. New 

York, J. Wiley & Sons, 1898. 51 p. 8^. 
This catalogue will serve a useful purpose in enabling students 
of mineralogy to readily ascertain just where in any State or Ter- 
ritory the best localities for minerals are. The information is 
classiOed under States, beginning with Maine and ending with 
Alaska, and followed by the Canadian provinces. A few general 



remarks are made under eaoh Slate, Territory or Province, and 
Chen follow the counties and the towns where the mineral locali- 
ties are. It would have been made more valuable by the addition 
of an index to the minerals mentioned, since then it would have 
heen possible to ascertain in a few moments where any partic*ular 
species occurs. 

AMONG THE PUBLISHERS. 

S. C. Grioos & Co., Chicago, announce for early publication 
a work by Elizabeth A. Reed, author of " Hindu Literature," etc., 
entitled ** Persian Literature, Ancient and Modern." 

— Mr. William Salter, the author of " Ethical Religion," has 
issued, through Charles H. Kerr & Co. of Chicaj^o, a small book, 
entitled »* First Steps in Philosophy." It is very plain and simple 
in style and as free as possible of technical terms: and in these re- 
spects is well adapted to its purpose. It omits so much, however, 
that it can hardly be deemed a sufficient introduction to philo- 
sophical study. It gives- no general view of the problems of 
philosophy nor of the methods of studying it. The general theory 
of knowledge is not touched upon ; and the question of theism is 
not raised, the first part of the book being wholly devoted to the 
doctrine of perception and the nature of matter. The author's 
views on these points are substantially those of the idealists; 
though he shows a certain leaning towards realism, and evidently 
is not quite satisfied with the idealistic theory. The second part 
of the book, which treats of ethics, is much more satisfactory, 
and will be read with interest even by those who do not accept 
the author's views. He discusses the nature and foundation of 
dut^, criticises the doctrines of intuitionalists and utilitarians, 
and gives as his own theory one subatantially like that of Hegel, 
which regards the complete realization of everyone's nature as 
the supreme end of action. Though not wholly satisfactory, this 
little book may serve to awaken the philosophic impulse in minds 
naturally susceptible of it, and be the propedeutic to more elabo- 
rate studies. 



I)ffspq)sia 



Dr. T H. Andrews^ J. fferson 
Medical College, Philadelphia, says of 

Horsford's Acid Phosphate. 

"A wonderful remedy which gave me 
most gratifying results in the worst 
forms of dyspepsia." 



It reaches various forms of 
Dyspepsia that no othei medi- 
cine seems to touch, assisting 
the weakened stomach, and 
making the process of diges- 
tion natural and easy. 

Descriptive pamphlet free on application to 
numford Chemical Works. ProTldence, R. I. 



Beware of Sabttitutes and Imitations. 

For sale by all Druggists. 



Exchangees. 

[Free of charge to all, if of aatiafactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.l 



Flue ooUeotion of mlorosooplo slides for sale, or 
woald exobange for first -olass pneumatic bicycle. 
J. B. Whitney, Box 649, Rochester, N. Y. 

For sale— A Zentmayer new model U. S. Army 
Hospital monocalar stand. Price SUO, will sell for 
$76. Address H. C. Wells, No. 161 Broadway, New 
York. 

For sale— A complete set of the third series of the 
American Journal of Science (1870-1898) handsomely 
bound in single volumes in dark brown half moroc- 
co. Address Q. H. Williams, 808 Cathedral Street, 
Baltimore, Md. 

For sale, or for exchange for books on medi- 
cine or surgery, new editions only, a large geo- 
logical library, containing nearly ail the State and 
Government Reports sinoe 1866. Will be pleased to 
answer letters of inquiry and give Information. 
Address R. ELLSWORTH CALL, LouisvUle, Ky. 

For exchange.— Slides of Indian Territory Loup 
Fork 1 ertiary Diatoms for other microtcopio fos- 
sils. Address S. W. WILLISTON, Univ. of Kansas, 
Lawrence, Kans. 

For exchange.— Will exchange an **Idear^ Mi 
oroscope of R and J. Beck, London. 2 eye pieces 
8 objectives. 8 inch, 1 inch, 1-6 inch; doII^b eye con 
denser on stand, substage condenser, mecnanica 
stage, etc., ipx any of the leading makes of type 
writers. Particulars by mall. DELOS FALL, Albion 
CoUnge, Albion, Mich. 

For sale or exchange. — T have a few copies of my 
translation of '* Strasburger^s Manual of vegetable 
Histoloffv, 1887/^ now out of print, which I will send 
post-pafd for $8 or for one dozen good slides illus- 
trating plant or animal structure. Address A. B. 
Hervey, St. Lawrence University, Canton, N. Y. 

The undersigned has the following specimens to 
exchange for crystals of any eastern or foreign lo- 
calities or Indian relics: tin ore, metacinnabarite, 
stibnite, gamierite, calenanite, hanksite, ulexite, 
rubellite,Tepidolite.blue and green onyx, Cal. plne- 
ite, aragonite on chalcedony, cinnabar, double re- 
fracting spar, dear and clouded, and others. J. R. 
Bush, care of General Delivery, Los Angeles, Cal. 

For sale or excbAnge.- A private cabinet of about 
900 species of fossils, well distributed geologically 
and geograpbioallv. Silurian, about 40; Devonian, 
about 60; Carboniferous, about 80; others, about 80. 
Frank S. Aby, SUte University, Iowa City, la. 



Wants. 



THE undersigned desires specimens of North 
American Gallinae in the flesh for the study of 
their pterylosis. These species are especially de- 
sired: Colinu^ ridgwayi^ cyrtonyx tnantezumae, 
deudragapuefrankltni, laaoimstDelchi^tympanuchxis 
cupido and pedioecetes pnasianellxia. Any persons 
having alcoholic specimens which they are willing 
to loan or who can obtain specimens of any of the 
above are requested to communicate with Hubert 
Lyman Clark, 898S Fifth Avenue, Pittsburgh, Pa. 



WANTED— Second-hand copy Tryon's Systematic 
Conchologv. Pleaaequote condition, date, price. 
H. L. Osbom, Hamline Univeraity, St. Paul, Minn. 



A COMPETENT TEACHER of botany in coUege 
or university is open to engagement. Address 
L., Box 86, Rochester, Mich. 



r^AN anv one inform me as to the age to which 
1/ oats have lived? I have one twenty years old. 
Edward D. Webb, 188 W. Eighty-first St., New York. 



W 



ANTED — Second-hand. Foster^s Physiology, 
Balfour's Comparative Embryology, Claus ft 



Sedgwick's Zoology, Flower's Osteologv of 
malia. Vine's Physiology of Plants. Please state 
editions and prices asked and address Richard 
Lees Brampton, Ontario, Canada 

WANTED.— American Journal of Oonoholosy, 
seven volumes. Parties having these lor 
sale will please address the undersigned, stating 
condition and price. R. Ellsworth Call,Loui8ville,Ky. 



A GRADUATE ENGINEER wiU give instruction 
evenings in geometrv, trigonometry and sur- 
veying, mechanics, physics, mechanical drawing 
and general ensineenng construction. Five years' 
experience in field and editorial work on engineer- 
ing journal. References furnished. C. S. H., lOt 
Tribune Building, New York. 



W 



ANTED.— By well • qualified and experienced 
science master and associate of the Royal 
School of Mines, London, aged 88 (at present la 
England), a mastership tn technical college or uni- 
versltv for any of the following subjects: Bngineer- 
Ing sciences, geology and mineralogy, physics, chem- 
istry and metallurgy, etc.. etc. Can provide excel- 
lent references and credentials. Apply, J. G., 17 
Sussex St., Rochdale, England. | /^ /^ ^ I r> 
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Fact and Theory Papers 

I. THE SUPPRESSION OF CON- 
SUMPTION. By GODPiiBT W. Hamburon, M.D. 
12«. 40c 

II. THE SOCIETY AND THE " FAD." 

By Afplbton Moboak, Ksq. 1^. 20 cents. 

in. PROTOPLASM AND LIFE By 
C. F. cox. 18«. 75 cents. 

IV. THE CHEROKEES IN PRE-CO- 

LUMBIAN TIMES. By Ctkus THOMAS. 12«. $1. 

V. THE TORNADO. By H. A. Hazkn. 

18«. $1. 

VI. TIME-RELATIONS OF MENTAL 
PHENOMENA. By JOSEPH JASTBOW. 12<>. 80c. 

VII. HOUSEHOLD HYGIENE. By 
Mabt Tatlob Bissblu li<'. 75 cents. 

N. D. C. HODGES, Publisher, 

874 Broadway, New York. 



THE MODERN MALADY ; or, Suf- 
ferers from ' Nerres.' 

An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ignorance of 
the subject which still prevails: in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervouF exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 

12^, 184 pp.. $1.50. 



TO THOSE INTERESTED IN SCIENCE. 

[Scieace (weekly) established in 1883, N. D. C. HODGES, 
874 Broadway, New York City.] 



I. D. C. HODGES, 874 Broadfay, H. T. 

BUSINESS OPPORTUNITY. 



There is an opening for a 
young man to open a New 
York office of the American 
Lightning Protection Co., 
operating under my patents. 
But little capital will be re- 
quired. 

N. D. C. HODGES, 

874 BROADWAY, NEW YORK 

RillirDII C New store. 
ifllNtnALo N«^ Stock. 

lffllllkllill.W. pjepj, Department*. 

Send for our*' Winter Bulletin/' recently issued. 
Minerals, Gems, Miorosoopical Sections, Fine Lap- 
idary Work. 

GEO. L. EH6LISH & CO., Hineralogists, 

Removed to 64 East 12th Street, New York. 
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Aboriginal North American Tea. 

Actinism. 

Agriculture, BzperlmentaU Status of. 
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Bacteria, Some Usee of. 
Bird on Its Nest, The. 
Bhrds Breeding at Hanover, N. U. 
Botanical Laboratory, A. 
Botanists, American and Nomenclature. 
Brain, A Few Characteristics of the Avian. 
Bythoecopidao and Cereopldas. 
Canada, Koyal Society of. 
Celts, The Question of the. 
Cbaliootbenum, The Ancestry of. 
Chemical Laboratory of the Case School. 
Children, Growth of. 
Collection of Objects Used in Worship. 
ComeU, The Change at. 
Deaf, Higher Education of the. 
Diamonds in Meteorites. 
Dlphtheria/Tox-Albumin. 
Dynamics, Fundamental Hypotheses of. 
Electrical Engineer, The Technical Education of. 
Eskimo Throwing Siickp. 
Etymology of two Iroquoian Compound Stems. 
Bje-Hablts. 
Eves, Relations of the Motor Muscles of, to Certain 

Facial Expressions. 
Family Traits, Persistency of. 
Fi^ee, The Distribution of. 
Fossils, Notice of New Gigantic. 
Four- fold Space, Possibility of a Reali£ation of. 
Gems, Artificial, Detection of. 
Glacial Phenomena In Northeastern New Tork. 
Grasses, Homoptera Injurious to. 
Great Lakes, Origin of the Basins of. 
♦» Healing, Divine." 
Hemipten us Month, Structure of the. 
Hofmann, August Wilhelm von. 
Hypnotism among the Lower Animals. 
Hypnotism, Traumatic. 
Indian occupation of New York. 
Infant's Movements. 

Influensa, Latest Details Conoeming the Gtorms of. 
Insects in Popular Dread in New Mexico.' 
Inventions in Foreign Countries, How to Protect 
Inventors and Manufacturers Association. 
Iowa Academy of Sciences. 
Jargon, The Chinook. 
Ja«sld»; Notes on Local. 
KeUer, Helen. 

Klamath Nation, Linguistics. 
Laboratory Training, Alms of. 
Lewis H. CarviU, Work on the Glacial Phenomena. 
L1gbtulug.New Method of Protecting Buildings from. 
Lion Breeding. 

Lissajon's Curves, Apparatus for the Production of. 
Malse Plant, Growth and Chemical Comi>ositlon of. 
Maya Codices, a Key to the Mystery of. 
Medicine, Preparation for the Study of. 
Mineral Discoveries, Washington. 
Museums, The Support of. 
Palenque Tablet, a Brief »tudy of. 
Patent Office Building, The. 

Physa Heterostropha Say, Notes on the Fertility of. 
Pict^s House, A. 

Pocket Gopher, AUempted Extermination oL 
PolariiMXipee, Direct Refleotins^ 
Psychological Laboratonr at Toronto. 
Ps' chological Training, The Need of. 
I sylla, the Pear-Tree. 
Raio-Maklng. 
Rice-Culture in Japan, Mexioo and the United 

States. 
Rivers, Evolution of the Loup, In Nebraska. 
Scientific Alliance, The. 
Sistrurus and Crotalophorus. 
Star Photography, Notes on. 
Star, The New, in Auriga. 
Storage of Storm- Waters on the Great Plains. 
Teaching of Science. 

Tiger, A New Sabre-Toothed, from Kansas. 
Timber Trees of West Yirgiula. 
Tra 'h^sa of Insects, Structure of. 
Vein- Formation. Valuable Experiments in. 
Weeds as Fertillz'ug MateriaL 
Weeds, American. 
Will, a Recent Analysis of. 
Wind-Storms and Trees. 
Wines, The Sophisticated French. 
Zoology in the Public Schools of Washington, D. C. 



Some of the Contributors to Science Since Jan. 
z. Z893. 

Aaron, Eugene M., Philadelphia, Pa. 

Allen, HarrlN>n, Philadelphia^ Pa. 

Ashmeao, Albert S., New Tork City. 

Bailey, L. H., Cornell University, Ithaca, N. Y. 

Baldwin, J. Mark, University of Toronto, Canada. 



Ball, v., C. B., LL.D., F.R.S., Dublin, Ireland. 

Barnes, chanes Reid, Madison, Wis. 

Baur, G., Clark University, Worcester, L 

Beal, W. J., Agricultural College, Mich. 

Beals, A. H., MiUedgevUle, Ga. 

Beauchamp, W. M., BaldwinsvlUe, N.T. 

Bell, Alexander Graham, Washbigton, D. C 

Boas, Franc, Clark Qniverslty, Worcester, Mass. 

Bolley, H. L., Fargo, No. Dak. 

Bolles, Frank, Cambridge, Maas. 

Rostwich, Arthur B., Mouiclalr, N J. 

Bradley, MUton, Springfield, Mass. 

BrintonJ[>. G., PhUadelphla, Pa. 

Call, E. EUsworth, Dee Moines, la. 

Chandler, H., Buffalow N.T. 

OomstockfThea B., Tucson, Arizona. 

Conn, H. W., Middletown, Conn. 

Coulter, John M., Indiana University. 

Cragin, F. W., Colorado Springs. CoL 

Cresson, Hilbome T., Philadelphia, Pa. 

Davis, W. M., Harvard College, Cambridge, Maes. 

Dimmock. George, Canobie Lake, N.H. 

Dixon, Edward T., Cambridge, England. 

Farrlngton, E. H., Agrlc. Station, Cnampaigu, III. 

Ferree, Barr, N ew York City. 

Fessenden. Reginald A.,Laf«rette, Ind. 

Flexner, Simon, Johns Hopkins, Baiiimore, Md. 

Foshay, P. Max, Rochester, N.Y. 

Gallaudet, B. M., Kendall Green, Washington. D.C. 

Garman, a. Mus. Comp. ZooL, Cambridge, Maaa. 

Glbbs, Morris, Kalamaaoo, Mich. 

Golden. Katherlne E., Agric. College, Lafayette, Ind. 

GrinneU, George B., New York City. 

Hale, Edwin M., Chicago, 111. 

Hale, George S., Boston, Mass. 

H%le, Horatio, Clinton, Ontario, Canada. 

Hall, T. Proctor, Clark University, Worcester, Maaa. 

Halsted, Byron D., Rutg. CoU , New Brunswick, N.J. 

Haworth, Erasmus, Oskaloosa, Iowa. 

Hay, O. P» Irvlngton. Ind. 

Haynee, HenryW., Boston Mass. 

Haxen, H. A., Weather Bureau, Washington, D.C 

Hewitt, J. N. B., Bureau of Ethncd., Washington, 
D.C. 

Hicks, L. E., Lincoln, Neb. 

HUiTe. J., Chicago. IIL 

Hill, Geo. A., Navid Observatory, Wasblzigton, D.C. 

Hitohoook, Rom^n, Washington, D.C. 

Holmes, B. L. Chicago, HI. 

Hoekine, L. M., Madison, Wis. 

Hotchkiss, Jed., Staunton. Va. 

Houston, Edwin J., Philadelphia, Pa. 

Howe, Jas. Lewif>, Louisville, Ky. 

Hubbard, Gardiner G , Washington, D.a 

Jackson, Dugald C, Madison, Wisconsin 

James, Joseph F., Agrlc Dept, Wabhlngton, D.C 

Johnson, Roger B , Miami University, Oxford, O. 

Keane, A. H., London, England. 

Kellerman, Mrs. W. A^ Ooiumbus, O. 

Kellioott, D. S., ^tate University, Columbas, O. 

Kellogg, D. S., Plattsburgh, N. Y. 

lintner, J. A., Albany, N. Y. 

Loeb, MoiTls, New York City. 

^abery, Charles F., (Cleveland, Ohio. 

Macloekie, G., Princeton, N. J. 

McCarthy, Gerald, Agrio. "Station, Raleigh, N. C. 

MacDonald, Arthur, Washington, D.C. 

MacGrecor, J. C, Halifax, Nova Scotia. 

MaoRitchie, David, Easter Logle, Perthshire, Soot- 
land. 

Marshall, D. T., Metuchen, N.J. 

Mason, O. T., Smithsonian Inst , Washington, D. C 

Mill-tpsugh, Charlee F., Morgantown, W. Va. 

Morse, Edward H., Salem, Maes. 

Nichols, 0. F., Boston, Mass. 

Nuttall, George H. F., Jotins Hopkins, Baltimore 
Md. 

Oliver, J. E., Cornell University, Ithaca, N.Y. 

Osbom, Henry F., Columbia College, New York City. 

Osbom, Herbert, Agricultural College, Ames, Iowa. 

Pammel, L. H., Agricultural Station, Ames, Iowa. 

PiUsbury* J. H., Smith Colleire, Northampton, Maaa. 

Poteat. W. L., Wake Forest. N. C. 

Preble, Jr., W. P., New York City. 

Preeoott, Albert B., Ann Arbcnr, Mioh. 

Riley, C. v., Washington, D. C. 

Rnffner, W. U., Lexington. Va. 

Sanford, Edmund C, Clarx Univ., Worcester, Mass. 

Scripture, B. W., Clark University, Worcester, Maaa. 

beler. Dr. Ed., Berlin, Germany. 

Shufeldt, R. W., Washington, D.C. 

Slade, D. D., Museum Comp. ZooL, Cambridge, Maas. 

Smith, John B., Rutgers ColL^New Brunswick, N. J. 

Southwlok. Edmund B., New York City. 

Stevens, George T.. New York City. 

StevensoiL, S. Y., Philadelphia, Pa. 

Stone, G. H., Colorado Springs, CoL 

Taylor. Isaac, Settriogton, Bn|dand. 

Thomas, Cyrus, Washingion, D. C. 

Thurston, R. H., ComeU University, Ithaca, N.Y. 

Todd, J. S., Taborjjowa. 

True, Frederick W., NaL Mus., Washington, I).0. 

Turner, C. H., Univ. of Cincinnati, Cincinnati, O. 

Wake, C., Stanlland, Chicago, 111. 

Ward, R. Dec, Harvard Uniy^ Cambridge, Maaa. 

Ward, Stanley M.. Scranton, Pa. 

Warder, Robert B., Howard Univ.jWashlngton, D.C 

Welch, Wm. H., Johns Hopkins, Baltimore, Md. 

Weet, Gerald M., Clark Unlverstty, Woroeeter, Maaa. 

Whitman, C O., Clatk University, Woroester, Maaa. 

Williams, Edward H., L|high Unlv.,^thlahem, Pa. 

Digitized by VJiVJO 



J^.I^IIB^i 



SCIENCE 



NEW YORK. 



APRIL 14, 1893. 



PHYSICAL SCIENCE IN THE SECONDARY SCHOOLS. 

BT CHABLBS F. MABERY, PROFESSOR OF CHEMISTRY IN THE CASE 
SCHOOL OF APPLIED SCIENCE, CLEVELAND, OHIO. 

In view of the fundamental changes in methods of education 
within the last twenty-five jears in testing experimentally the 
educational value of subjects which formerly were not recognized 
as a part of liberal training, it is to be expected that the secondary 
schools should await the results of such trials in the higher insti- 
tutions. The time and energy devoted to the comparative efficiency 
of different methods or the comparative value of different sub- 
jects in these schools should be extremely limited. They can 
afford no loss of time in uncertain paths. It is more reasonable 
and economical to leave all teaching in experimental methods to 
the mature judgment and experience of educators who have de- 
voted their lives to this subject, and who have at their command 
the ample resources of the college or the university, with no con- 
straints in the employment of their best judgment, such as una- 
voidably exist in the common schools. 

With little thought it might seem that the teaching in the 
common schools, with aims and methods widely divergent from 
those in the higher grades, can be critically studied only by those 
who have them in charge. Upon close examination, however, it 
is evident that this difference is only one of degree, and experi- 
ence has shown dearly that the best suggestions for elementary 
training come from persons engaged m higher teaching, or from 
persons who are able to adapt methods of higher teaching to the 
wants of younger pupils. Indeed, the methods universally ac- 
cepted as the most worthy are the results of study and investiga- 
tion in the fields of advanced knowledge. 

Nevertheless, with the best methods and all the wisdom and 
judgment of generations of experienced educators, any system of 
education may fail utterly if it is not supported by teachers who 
have an enthusiastic interest in imparting knowledge. Without 
the personality of such a teacher, one subject as well as another 
may fall into a tedious, uninteresting routine Even in labora- 
tory training, in which it is not difficult to maintain a lively in- 
terest, the teaching may easily take a form which Fails to accom- 
plish the especial objects for which it is intended. The study of 
natural phenomena under skilful guidance results in the produc- 
tion of self-reliant students. 

In the domain of natural and physical science, instruction may 
now be considered as having passed the experimental stage, not 
only in the higher grades, but in the common schools, and the 
educational value of such instruction is recognized as a part of 
liberal education. Aside from the practical information, which 
is a part of general knowledge, the characteristic benefits of sci- 
entific training appear in the thorough discipline in methodical 
habits of study and an intelligent use of the perceptions. If 
these are the results of the study of science in the higher grades, 
why may not the same methods, simplified and properly applied, 
form a part of the mems for the development of younger pupils? 
When we consider the great breadth of the field of knowledge 
and the limited span of the average human life to compass it, it 
seems a very short intellectual step from the development in the 
mind of the child to the more mature condition of the youthful 
intellect as it passes through the various stages of collegiate 
training. 

In most high schools attempts are now made to teach physics 
and chemistry, but under very adverse circumstances. There 
are certain difficulties to be overcome in the proper development 
of such teaching, but they should not be looked upon too seri- 



ously. The earlier condition, in which Latin and Greek were 
selected as soon as the student had covered the ground of the 
elementary English branches, is, happily, adjusting itself on a 
reasonable basis. Perhaps it is of more importance that the 
wide range of subjects included in the average high-school course 
must result in a slight and superficial knowledge of many things 
rather than a thorough training with reference to correct habits 
of thought and study in any direction. Probably the more serious 
hindrance to laboratory teaching in chemistry and physics to- 
classes of any magnitude is the expense of the necessary ap- 
pliances and a lack of knowledge of a proper and economical 
expenditure of time and energy. 

The utility of physical science properly taught as a means of 
mental culture and discipline has been fully demonstrated in the 
rigorous tests it has withstood in the severe criticism of modem 
educational methods. The particular value of such teaching is- 
manifest in the opportunities it affords for accurate observation,, 
exercise in methods of inductive reasoning, and practice in record- 
ing the impressions in the form of notes. The most satisfactory 
as well as the most convenient method of imparting knowledge- 
of the principles of physical science to classes is by lecture-table 
demonstration. Text-books may be used as an aid, but the per- 
sonality of the instructor behind illustrative experiments is the 
most direct, and in fact the only method whereby an eager in- 
terest can be aroused in the pupil. Lecture- table demonstration, 
and laboratory practice under the immediate oversight of an in- 
telligent instructor should proceed hand in hand. 

There is still another view, which, it seems to me, is worthy 
of consideration. Probably no one will deny that practicaP 
knowledge should be imparted whenever it is consistent withi 
proper mental discipline. Certainly there are important reasons 
for including as much practical information as possible in any 
high -school course. Most of the young men who graduate en- 
gage in business, and a comparatively small number of the young 
women continue their studies beyond the high school. Any 
young man in business has a constant use for knowledge of the 
chemical composition of substances, their physical and chemical 
properties, and their uses. Much of such information may easily 
be included in elementary courses of instruction. Every young 
woman should understand the principles of ventilation, of sani- 
tary appliances, the applications of weights and measures in the 
household, and the ordinary chemical changes which are the 
basis of the preparation of foods, as well as the influence of tem- 
perature upon such changes. The ordinary chemical changes in 
bread-making, in fermentation, in decay, and similar operations 
should be common knowledge; yet there are, doubtless, very few 
of the young lady graduates of the high schools who possess a 
correct knowledge of this subject. 

I am well aware of the apparent difficulties in the way of de- 
veloping laboratory instruction, and I shall venture to propose 
methods which may be readily applied in any high school. If it 
is granted that the results of suitable instruction in elementary 
physical science are worthy of the effort, these difficulties are 
limited to two directions, and they may be easily overcome.. 
Perhaps the most serious obstacle is the expense of equipment 
and maintenance of laboratory practice. In a room 40 'by 3(r 
forty-eight desks may he arranged with ample accommodations 
for ninety-six students working in two divisions, or for one hun- 
dred and forty-four students working in three divisions, with 
separate drawers and lockers for the apparatus of each division, 
and with all necessary hood-space and sinks. The cost of the 
arrangement of such a laboratory, including all gas- fitting and 
plumbing, and all reagent bottles, in fact fully equipped, except 
with apparatus for individual students, should be less than $1,500. 
The cost of apparatus needed by each student should not exeeed 
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$5. The cost per year of chemicals and of apparatus to provide 
for breakage should not exceed |6. A class of twenty-five stu- 
dents can be accommodated in a room 20' by 27\ and the expense 
of a complete equipment should not exceed $700. For smaller 
classes the cost should be proportionally less. These estimates 
are based on the results of extended experience in the construc- 
tion and arrangement of several laboratories, which it has been 
my fortune to superintend. 

The second obstacle mentioned above has reference to the 
large teaching force which would apparently be required in such 
instruction, but it would seem that it is rather a result of a want 
of knowledge of the best methods of teaching physical science, 
both on the part of executive boards and of many teachers 
themselves. From the results of my own experience in similar 
grades, as well as in more advanced instruction, lam oonvinced 
that this difficulty is only apparent. In a hitch-srhool course 
of three or four years, physics should be taught during the junior 
year and chemistry in the senior year. 

In chemistry, two hours a week should be devoted to lecture 
demonstration, with two afternoons, of two hours each, to labor- 
atory work, and one hour to a recitation on the subjects of the 
lectures and laboratory practice. The same method should be 
adopted in the physics of the third year, although from the nature 
of this subject perhaps a text-book may be used more freely. 

The same laboratory will serve for both physics and chemis ry, 
and in physics the same apparatus will serve for different 
students. Hitherto the chief difficulty in teaching experiment- 
al physics has been the high cost of the apparatus ; but suggps- 
tions concerning inexpensive forms of apparatus have rec<^ntly 
been given for the benefit of the secondary schools by professors 
of physics, especially by the professors at the Jefferson Physical 
Laboratory of Harvard University, and such apparatus is for sale 
by the dealers at a small cost. The same instructor may have 
charge of physics and chemistry, and the success of such teach- 
ing would depend upon his particular qualifications. He should 
be allowed at least eight hours a week to prepare for class-room 
and laboratory exercises, with some aid from the janitor or 
other servant. He should still have considerable time which 
could be devoted to such other teaching as might seem expedi- 
ent, perhaps in some other branches of science. In the high 
schools outside of the larger cities the annual salary of an in- 
structor should be between $600 and 11.500, depending upon the 
size of the school. One instructor can easily teach a class of 
thirty members; in the larger schools, laboratory assistants would 
be necessary ; lady teachers with suitable preparation are very 
successful in laboratory teaching, and this service could be com- 
bined with other duties. 

I am aware that excellent training in elementary physical 
science is given in some of the high schools in the larger cities; 
but, notably throughout the West, such teaching, when it is 
given at all, is usually confined to routine text-book methods, 
with little, if any, experiniental illustration, at least by the 
students themselves. Such a system as the one herein described 
requires certain small expenditures, but the efficiency of the 
high-school instruction would thereby be greatly improved, and 
the public would soon appreciate the importance of sustaining 
efforts leading to broader and more practical training.* 

If at first the governing boards of high schools should feel the 
need of suggestions in the preparation of plans and estimates for 
equipment of laboratory rooms, I am sure that professors in 
charge of laboratories would gladly render such assistance. The 
success of this system requires a knowledge of special methods, 
which many teachers do not possess, but they are enabled to acquire 
it in laboratories ^hich are open during a part of the summer va- 
cation. The chemical laboratory of Harvard University was first 
opened during the summer of 1873 for the benefit of teachers, 
and many now have charge of responsible teaching through the 
knowledge acquired by continuous attendance during successive 
vacations. 

* Ever J oitlsen is directly interested in the welfare of the public schools, 
and all parente will heartilj support anj endeavor looking towards the 
attainment of the greatest amount of useful knowledge, as well as the best 
mental development for their children. 



What has been said about physical science in the secondary 
schools may apply in a different seupe and on a higher plain to 
the condition of scientific training in many colleges. The in- 
creasing demand for the admission of college graduates to ad- 
vanced standing in schools of science should be encouraged, 
since the discipline of a collegiate course is an excellent founda- 
tion for advanced scientific study, provided it includes thorough 
instruction in the elementary branches of science. A college 
course should offer, as a part of its required work, comprehen- 
sive training in general and descriptive chemistry and descriptive 
physics with extensive laboratory practice in both subjects. Most 
colleges can also give elective instruction in qualitative chemical 
analysis, with some additional study in quantitative analysis. 
Graduates from such courses, which should also include French 
and German, are well qualified to enter the junior year in the 
beet scientific schools. Unfortunately, at present, not all colleges 
give a sufficiently thorough drill in elementary physical science, 
in consequence of which many graduates who desire to enter 
schools of science labor under a serious disadvantage from a 
want of the more elementary knowledge. Most colleges, doubt- 
less, feel that they devote as much attention to scientific subjects 
as is consistent with the thorough general training that is expected 
in a college course. While this may be true in part, it must be 
admitted that thorough training in physical science should now 
have as important a place in a college course as mathematics or 
the ancient languages. It is not to be expected that the college 
can provide the expensive equipment for the study of science that 
is the foundation of the school of science. But every college 
can afford the small expenditure that will thoroughly equip and 
maintain working rooms for the use of elementary physics 
and chemistry, with sufficient instruction to render this study 
interesting and profitable. The feehng of mutual interest and 
dependence between the secondary schools and the scientific 
schools, and perhaps in a less degree between the college and the 
scientific school as a professional school, should be promoted and 
encouraged ; and whatever aid it is pos.«ible to render in either 
direction should be cheerfully granted. 



OUR VACANT PUBLIC LANDS. 

BY F. H. NEWELL, WASHINGTON, D.C. 

The total area of the public lands vacant in 1892 has been es- 
timated by the Commissioner of the General Land Office at, in 
round numbers, less that 568.000.000 acres, these being located 
in 25 states and territories. Of this total by far the greater 
part, as is generally known, is in the western half of the United 
States and mainly west of the 100th meridian. Taking there- 
fore the Dakotas, Nebraska, Kam as and Texas, and the states 
and territories to the west of these, numbering in all 16, these 
contained nearly 542,000,000 acres, or about 95 per cent of the 
vacant public lands. The remaining 26,000,000 acres in the 
nine political divisions to the east of the states named may be 
considered as of little value, at least for homesteads. A great 
part of this is in the swamps of Florida and Louisiana or in what 
are generally considered non-agricultural regions of Arkansas, 
Michigan, Minnesota and Wisconsin. The very fact that these 
lands have not been taken up, although open to settlement for 
many years, testifies as to the doubts or failures of would-be 
settlers. 

The rate at which the public lands are being sold is also shown 
in the reports of the officer above mentioned, from which the 
folio M'ing figures have been culled : 

Disposal of Public Lands. 

1890 12,798,887 acres 

1891 10,477,700 *' 

1892 13,664,019 «» 

During the year 1892, the disposal of lands has been abnormal 
in quantity, owing doubtless to several causes, but mainly from 
the legislative or official side rather than from increase of settle- 
ment. As a rule it may be said that the sales of public lands 
have been steadily decreasing year by year until 1892, when 
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they suddenly rose far above the average. This is shown by the 
followinj; brief statement of the original homestoad entries: 

Comparison of Original Homestead Entries. 

188R 6,676,616 acres, a decrease of 917,784 

1889 6.039,280 *• •» •' -647,886 

18ii0 5.681.679 ** •* *• ** 497,651 

1891 5,040 394 ** •' *' •* 491,285 

1892 7,716,062 ** an increase of 2,675,668 

Taking the average annual disposal of the public lands at 
12,000,000 acres, and assuming all the vacant land susceptible 
to entry, it «vould be entirely taken up in less than 50 years. As 
a matter of fact, however, only a small portion of this vast area 
can be acquired under the operations of the present laws or is 
suitable for homestead purposes. A great part consists of high 
mountains or deeply-eroded plateaus, of sterile lava-covered 
plains, or is too rough to be valuable for agricultural purposes. 
What may be considered as the choicest portions of this vacant 
public land, where the soil is deep and rich and can be readily 
tilled, are at present almost valueless on account of the aridity 
of the climate. While on the one hand mountains, canyons and 
lava plains cannot be removed, yet on the other the aridity, or 
at least its effects, can be modified to a certain extent, and lands 
with fertile soil now useless can be added to the producing farm 
area** of the country. This aggregate area, however, is rela- 
tively small, and at the present rate of disposal of public lands it is 
a question of only a few years when every available acre will be 
taken. 

Under the operation of existing laws, the rate of disposal of 
vacant public lands must naturally be constantly diminishing, 
and it follows, that the probable time of disposal of the lands 
must be indefinitely prolonged. This decrease in sales or num- 
ber of homestead entries is, of course, not due to diminution 
of the demand, for each year this is growing greater and greater, 
but is the result of scarcity of supply. As previously stated, the 
more available lands have been taken, and each year the choice 
is more limited, and men are compelled, by circumstances, to 
enter upon lands which a few years ago they would not have 
considered worth taking up. In this state of affairs public inter- 
est is being turned to questions bearing upon the reclaiming of 
portions of the remaining public lands, and greater eagerness is 
shown in developing all the resources by which these may 
become valuable. 

The results of the eleventh census of the United States, as they 
have been published, cast light upon some points hitherto ob- 
scure, bringing out the condition of development of the western 
part of the United States, as well as of the whole country. 
Among other facts, the enumeration has shown that the area ir- 
rigated in 1889 was 8,631,881 acres. The scattered patches 
which go to make up thi«i amount were located from points west 
of the 100th meridian to the Pacific coast, with the exception of 
the western part of Oregon and Washington. The total land 
surface of this area, deducting the 86 counties of western 
Oregon and Washington, is 1,880,175 square miles, or 888,812,000 
acree. The area irrigated thus formed about four tenths of one 
per cent of this vast country, which contains nearly all possible 
combinations of soil and climate, ranging from the smooth, 
almost barren plains, with scanty vegetation to the high, rough 
mountains, whose peaks are covered with snow throughout the 
year, and whose slopes have been clothed with thick forests. 

Looking at this vast extent of arid and sub-humid land in a 
broad way, it is possible to distinguish four great classes, ac- 
cording to the amount of moisture received, or the water supply 
available, as shown by the character of the vegetation, viz., 
desert, pasture, fire-wood and timber lands. These may be de- 
fined as follows: The desert land is that within which the water 
supply is 80 scanty that cattle cannot obtain suflScient for drink- 
ing purposes, and the vegetation so ephemeral that it has little 
value for pasturage. The soil, however, is often rich, and 
when watered, produces large crops. These desert areas of the 
United States are, however, rarely without vegetation, and the 
large amount and variety of plant life are often matters of aston- 
ish mpnt to the t»-aveller. 



The second class, the pasture land, may be said to embrase all 
of the Great Plain region which, on account of prevailing aridity, 
is useful mainly as pasturage. The localities at which agricul- 
ture is possible are relatively of insignificant size, although of 
great importance in a grazing country. It also includes the 
valley lands within the Rocky Mountain region and the r( lling 
hills on which native grasses grow. 

The fire-wood land may be defined as that fringing the tim- 
bered areas, and intermediate in character bet ween the pasture 
land and the high, rough, forested slopes or plateaus. It includes 
also precipitous hillsides found at an elevation too low to re- 
ceive a large or constant supply of the moisture which falls upon 
the more heavily timbered areas. 

The fourth class embraces the forested areas upon the high 
mountains where the conditions are such that trees have been 
able to attain a size suitable for timber. With this understanding, 
the following table is given : 

Acres. 

Desert land. 64,000,000 

Pasture land 620,912,000 

Fire-wood land 115,200,000 

Timber land 88,200.000 

Total 888,812.000 

Of this total, as above stated, less than 568,000,000 acres still 
belong to the general government. 

The irrigated and irrigable lands are mainly included within 
those divisions which in their natural state have been considered 
as desert or pasture land. In a general way, it may be stated that 
fully nine-tenths of this area is covered with a fertile, arable 
soil which only lacks sufiScient moisture in order to be of value 
for agriculture. If this proves to be the fact, then out of this 
total of, in round numbers, 616,000,000 acres of arable lands less 
than six-tenths of one per cent was irrigated in the census year. 
As to the reclaimability of a large portion of this area, the ques- 
tion of water supply obviously must first be discussed. 



CONTRIBUTIONS FROM THE LABORATORY OF THE 
YORK CX>LLEGIATE INSTITUTE. 

BY C. H. SBBINFELD, YOBK, PA. 

Effect of Burning on the Volume of Limestone, 

In the York, Pa., courts recently, a case was tried which in- 
volved the question whether limestone shrinks by being burned. 
The matter was submitted to me to be tested. On consult- 
ing authorities I found the statement given that no shrinkage 
occurs; but no method was given for making the test. Hence I 
devised methods as follows: Several pieces of limestone of va- 
rying firmness of texture were taken, and permanent marks 
made upon them. The distance between these marks was accu- 
rately measured. The pieces were then burned in a gas furnace 
at a high heat for about seven hours. After cooling, the distan- 
ces were again measured, and were found to be unaltered. The 
pieces were then slaked with water, to ascertain if the burning 
was complete. Another te^t was made in the following manner: 
The pieces of stone were dipped into melted paraffin and quickly 
removed in order to coat them with a very thin layer of paraffin, 
sufficient to render them impervious to water, but not enough 
to add materially to their volume. Their volumes were then de- 
termined accurately by lowering them into a graduated vessel 
partly filled with water. After being burned, the pieces of stone 
were again dipped into melted paraffin and the volume deter- 
mined as before. It was found that no change whatever had 
taken place. 

Water in the Spheroidal State. 

While carrying on a piece of work recently which involved 
the use of a common Liebig condenser, it was noticed that where 
the stream of waste water fell into the water-trough, the bottom 
of which was rough, small globules of water were formed, which 
darted out on all sides and ran on the surface of the water to the 
sides of the trough, eight or ten inches di^taift. ' Fi^queu4j| r> 

Digitized by VjJVJljyiC 



200 



SCIENCE. 



[Vol. XXI. No. 532 



they would rebound from the side aud start back, but would 
800D disappear. The globules varied in size from an eighth of au 
inch in diameter to very minute. Sometimes while running 
along they would gradually decrease in size until they would dis- 
appear, while others would disappear in an instant. In a few 
cases the size suddenly decreased to about one-half the original 
diameter, the globule then continuing on its course without 
further change, until it at last suddenly disappeared. Sometimes 
two globules would run together, combine, and continue on their 
-course as one globule of increased size. In other cases, instead 
of combining they would rebound from each other like rubber 
balls. This rebound also took place when they ran against an 
air bubble. In one case a globule about one- eighth of an inch in 
diameter reached the side of the trough and rebounded, but it 
was reduced in size to about one-half of its original diameter. It 
was noticed, also, that they did not all move with the same velocity : 
some shot across the water with great rapidity, while others 
moved very deliberately, both kinds of movement taking place 
at the same time and in the same direction. In rare instances 
the globules stopped and lay at rest on the surface of the water 
until their final sudden disappearance. The rapidity wasalwavs 
greatest at the beginning. In order to ascertain how rapid a 
current there might be (the water was about a quarter of an inch 
deep) bits of wood were floated on the surface. The current 
thus indicated was many times slower than the movement of the 
globules. 

Particular attention was given to ascertain at what place 
the globules originated. The falling stream made a circular de- 
pression in the water about an inch in diameter. The globules 
seemed to spring up from the outer edge of this depression, fall 
back on the surface of the water, and then run rapidly away as 
described above. The thought suggested itself to me that many, 
if not all, of the observed phenomena could be accounted for by 
rapid whirling motion of the globule. The gradual slackening of 
the motion, the fact that some stopped on the surface of the wa- 
ter, the quick rebound from the sides of the trough, are all ef- 
fects which can easily l>e produced by a rapidly whirling ball on 
a plain surface, like the well-known movements of a billiard ball. 
This would also account for the phenomenon of a ball of water 
floating on water, without blending with it, somewhat on the 
same principal that stones can be made to skip over the surface 
of water without sinking at once; or more remotely, as the 
pitching of a curve in base-ball. The conditions, too, at the place 
of origination of the globules, were just such as would produce a 
sharp twisting motion. The falling stream was first turned to 
the side by the bottom of the trough and then upward, until at 
the top of the rebound the little globules sprang out. 

I do not recall ever having seen the above explanation given, 
and so it is offered for what it is worth. 

The temperature of the water was never above 80**C., which 
would preclude the common explanation for high temperatures. 
Afterwards the same effects were obtained, on a smaller scale, 
when the prongs of a large vibrating diapason were dipped into 
water to show the effects of vibration. 



THE HIEROGLYPHICS AND SYMBOLS OF ANCIENT 
MEXICO. 

BY FRANCIS FABRY, F.R.O.S., LONDON, XNOLAND. 

The inquiry into the construction of the hieratic writing of 
the Maya people, drags its extended length over many a passing 
decade, and does not go forward by leaps and bounds. So it has 
been with the investigation of the groundwork of the symbolism 
of the temples, the carved slabs of Palemk6, the monoliths of 
Oopan, the profusely ornate external walls of the numerous 
temples of the Yucatan peninsula. This symbolism is the very 
foundation of the whole matter, the essence of the spirit pervad- 
ing the sacerdotal mysteries of Central Ameiica. 

Mainly graven on stone, its variations are noticeable at a date 
far from and greatly preceding the manuscripts, consisting of 
the limited number of four, that have been transmitted to us. 
These written records, probably because of their being in aform 
affording an easier study than the numerous drawings represent- 



ing the many sculptured remains of ancient Mexico, have had 
the attention of the book student fixed upon them in no ordinary 
degree. This concentration of thought has been a hindrance to 
progress, inasmuch as it surveyed a comparatively narrow field, 
and, ot)6ervation not reaching far enough, the ripe of the hiero- 
glyphic forms, the initial composition of the hieratic writings, 
and the evolution of religious thought, giving life and spirit to the 
whole, has been but partially traced. 

In order to obtain a firm grasp of the situation, the view should 
be extended, and broadened to the utmost bounds of our know- 
ledge. Primitive rock scratchings, the roughest sculptured 
stones, the cup and ring incised carvings of prehistoric times, — 
eacli and every source of information should be called upon to 
contribute material. 

In all study connected with hieroglyphics, in fact in all scientific 
research, an endeavor to find radicals, to establish simply founda- 
tion truths, and follow the processes of Nature or the composi- 
tions — the artistic productions — of the fertile brain of man from 
the lowest source, is the surest way of following the ramifica- 
tions of evolution. 

Periiistent efforts to break up the mass of concrete Maya sym- 
bols have, during a century, given results that have been disap- 
pointing. EEad the clue t>een discovered the entire outline of 
the sacerdotal system must have been traced. The United States 
Government has, however, largely contributed towards the at- 
tainment of a perfect knowledge of these ancient mysteries, by 
lavishly aiding inquiry and publishing from time to time records, 
the work of professors, accompanied by engravings which, as 
ideographic forms are a main feature of the system, are invalu- 
able when the consummation of the inquiry is about to be 
reached. 

To state that the end has been reached would be to as- 
sume the subject of Maya symbolism is exhausted. I may, bow- 
ever, confidently predict we are on the high road to the desired 
goal and announce the striking of a vein, the discovery of the 
lode, and invite scientists to scrutinize my observations upon 
that Maya relic, *• The Sacred Stone." The whole question of its 
identity, is treated in a popular manner in a monograph enti- 
tled, ^*The Sacred Maya Stone of Mexico and its symbolism.^' 
The stone had been misnamed, and its use conjectured. Sup- 
posed to be connected with the ancient Aztec ritual or sacrifices, 
it was given an incorrect place chronologically, historically. 

In the museums of the United States and throughout the 
arcbssological collections of Europe, ithasbeen classed as sacrific- 
ial. That excellent serial, ** Archives International d'Ethnogra- 
phie,'* publbhed in Leiden, has in Volume III. an exhaustive 
disquisition on the many varieties of the stone by Herr Strebel of 
Hamburg. The conclusion he arrived at is the rejection of the 
nomenclature of the museums. In this result I heartily concur, 
but taking an independent view and a new departure, I venture to 
assert and am prepared to prove it to. be a relic of paramount 
interest. Its earliest archaic type is the key to opening out a 
vista of a nature worship of wide extent, and the ornate, highly 
finished examples demonstrate evolution, in religious thought, 
a recognition of combined natural forces, and solve the mysteries. 



CURRENT NOTES ON ANTHROPOLOGY.— XXVI. 

[Bdited by D. O. Brinttm. M.D., LL.D.I 

The Ethnic Study of Religions. 

A suaaEsnvB sketch on •* Recent movements in the historical 
study of religions in America" appears in a late number of The 
Biblical World from the pen of Professor Morris Jastrow, Jr. 
He details the progress of the historical and comparative study 
of religions, both in this country and in Europe, and very prop- 
erly urges its importance as a branch of instruction in universi- 
ties and similar institutions. 

It appears, however, that it is now generally taught as a 
branch of psychology, ethics, speculative philosophy or doctrinal 
instruction. This is unfortunate, as these are not the real and 
nearest relations to religions. Their closest ties are to ethnic 
characteristics, and only by the light of |be6e>can they be clearly 
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compreheDded. This is nowhere better illustrated than in the 
religions of the two great branches of the White Race, the 
Semites and Aryans. As Dr. Heinrich Bcburtz points out in his 
'^Katecbisinus der Volkerkunde/* Christianity, which is ethno- 
logically a polytheism, has been and remains as distasteful to the 
Semite, as are his localized monotheisms to the Aryan. <*The 
greatest triumph,'* remarks Mr. O. L. Gomme, in his excellent 
little book, ** Ethnology in Folk-lore/' ** of the Aryan race was its 
emancipation from the principle of local worship.'' It is tied 
neither to Mecca nor Jerusalem. 

These characteristics of religions which obtain historic perman- 
ence, find their roots in marked ethnic features, as the tendency 
io abstraction among the eastern Aryans; and the sphere of their 
influence is limited by these. Proeelytes of another race do not 
accept the religion as it is taught them, because they cannot. 
They are proselytes in name only. Ab Karl von den Steinen re- 
marks of the Christianized natives of Biazil, * They understand 
its real doctrines about as much as they do the theory of 
spectral analysis." Only when the historical and comparative 
study of religions is prosecuted definitely as a branch of 
ethnology can it attain the best results. 

The Stature of the Most Ancient Races. 

Has the species of man increased or diminished in stature 
since it first appearf d on this planet? Have his bones increased 
or diminished in solidity and weight? Have the relations in 
these respects between the two sexes always been as they are 
now ? 

These are some of the very interesting questions approached 
by Dr. J. Rahon in a recent paper in the Memoirs of the Anthro- 
pological Society of Paris, entitled, **Recherches sur les Osse- 
ments Humains Anciens et Pr^historiques." It occupies about 
sixty pages, and is the fruit of most laborious and creditable in- 
vestigation, both in the collection and digestion of facts. 

His conclusions may be briefly stated. Comparing the earliest 
quaternary skeletons found in western Europe with those of the 
present population, the former belonged to what we should call 
medium -sized people, with an average stature, of the males, of 
1.68 metres. The tribes of neolithic times varied scarcely at all 
from this measurement; but the proto-historic nations, theOauls, 
Franks, Burgundians, etc., ran the figures up to a mean of 1.66 
for the males; since their t-poch it has been steadily, though slow- 
ly, descending, at least in France, until the average of the Paris- 
ian men of to-day is 1.62 metres. 

In all ages, the women have averaged about ten centime- 
tres less in height than the men. The bones of both were rather 
heavier and more powerful in ancient times. 

Incidentally, Dr. Rahon shows that the height of the men of 
Cro Magnon has been over-estimated ; that of the man of Spy 
under estimated ; that the Guanches of Teneriffe averaged but 
one centimetre above the French of to-day, and osteologically 
were very similar to the Cro Magnon people; that from the most 
^remote time the human body has retained the same porportions ; 
and other suggestive inferences. 

The Character of th^ Glacial Epochs. 

The '^ glacial period " has its greatest interest because it seems 
to have occurred about the time that man first appeared on 
earth. Two careful studies of it have recently appeared in Das 
Globus, one by Dr. von Ihering, in an article on the '* Palaeo- 
Geography," of South America; the other by Dr. Nehring, in 
reference to Europe. 

In spite of some recent claims to the contrary (see Science, 
March 11, 1892, p. 146) Dr. von Ihering is positive that the 
birthplace of the human race need not be looked for in South 
America. Its chief land-mass was once connected with Austra- 
lia and Africa ; but this connection was broken in middle tertiary 
times. Sometime in the pliocene it first became connected by a 
land-bridge over Florida and Cuba with North America, and an 
extensive interchange of mammals took place. The Pampas are 
pliocene, and show no signs of glacial action. This appears in 
the pleistocene, and the great glaciers of South America were 
contemporaneous with those of North America. 



Dr. Nehring has occupied himself with tracing the distribu- 
tion of the steppe fauna into Cential and Western Europe in 
quaternary times. His conclusion id that it extended widely in 
this direction at a certain period, which he believes marks an in- 
terglacial epoch, covering thousands of years, and characterized 
by a comparatively dry and mild climate, and a notable diminu- 
tion in glacial activity. The displacement of the steppe fauna, 
which then flourished in Germany and France, by an Arctic 
fauna, points to the re-establishment of glacial conditions. 

Geologists as well as naturalists are fully alive to the multi- 
ple bearings of glacial events on diverse branches of science. 
The new Journal of ecology, started this year by the University 
of Chicago, has its initial number principally made up of contri- 
butions on glacialism. One of them, by Mr. W. H. Holmes, on 
*' Glacial Man in the Trenton Gravels," is distinctly archaeologi- 
cal. He sets forth the difSculties in the way of accepting the 
evidence advanced, and, while rejecting it as inadequate, does so 
in a fair and unprejudiced tone. 

Ethnography of Central America. 

Among those whose published studies have considerably aided in 
the advancement of knowledge concerning the geography, 
arohadology and ethnography of Central America, M. D^ir6 
Pector, consul of Nicaragua at Paris, deserves an honorable posi- 
tion. He has been for years an active officer in the Soci^t^ 
Americaine de France, and in the Congr^s International des 
American istes. Among the various articles which he has recent- 
ly issued, one touches on the origin of the name America. This 
has been derived by Marcou and others from the native word 
<* Amerrique," applied to a chain of mountains on the Atlantic 
coast of Nicaragua. M. Pector, however, shows that the correct 
form is •' Amerrisque," and rejects the Marcou hypothesis. 

In a more extended study, M. Pector takes up a large 
number of the native geographical names of Central America, 
and attempts to trace their etymology. It is in part an appendix 
to an earlier essay on the localisation of the principal tribes of 
that region at the time of the conquest. Unfortunately, many 
of the Central American languages are so little known that their 
methods of compounding words are obscure, and such studies 
can at present be little more than gropings. 

The archsBology of Salvador affords him another theme, which 
he treated in the Archiv. Internat. d'Ethnographie last year, 
apropos of Montessua de Ballore's book on the subject. 

The field which M. Pector has chosen for his studies is one 
rich in itself, and abounding in significance for the ancient eth- 
nography of both American continents. In that narrow isthmus 
were centred and compressed the migratory streams from the 
north and south; and the problems of those migrations must 
look there for their solutions. 

The Republic of Costa Rica lies at its southern extremity; and, 
concerning its ethnography, two recent works deserve promi- 
nent mention. The one of these is by Sefior Manuel M. de Per- 
alta, a pamphlet bearing the title, *<Apuntes para un Libro 
Bobre los Aborigenes de Costa Rica," Madrid, 1808. With a 
great deal of care and a singularly thorough knowledge of 
sources, the author has collected a surprising amount of material 
regarding the names,* localities and affinities of the tribes who 
inhabited the region at the time it first became known to Euro- 
pean observers. 

Complementary to this, giving, on the other hand, the condi- 
tion of the native tribes as they are to-day, is the Viajede Ex- 
ploracion al Valle del Rio Grande de Terraba, of Mr. H. Pittier, 
Director of the Physico-Geographical Institute of Costa Rica, 
(printed at San Jos6 de Costa Rica). The author is primarily a 
botanist and geologist, but his observations on the Terrabas, 
Bruncas and allied tribes are fresh, and full of information. 



A MEETING of the Essex Institute, Salem, Mass., in memory 
of its late president, Henry Wheatland, will be held at Academy 
Hall, Salem, Monday, April 17, 1898, at eight o'clock p.m. Vice- 
President Goodell will preside, and addresses are expected from 
Honorable R. S. Rantoul, Professor E. S. Morse, Rev. E. C. 
Bolles. D.D.. and others. 
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GLA.CIATION IN AUSTRALIA. 

BY T. S. HALL, CASTLBMAIinC, YICTOBIA, AUSTRALIA. 

EviDBNGfES of one or more glacial epochs are plainly visible 
in Australia, and the more closely is study directed to the sub- 
ject, the more widely spread are the glacial deposits found to 
be. As long ago as 1861 Selwyn, then the Director of the 
Geological Survey of Victoria, noted that several conglomerate 
beds in various parts of the colony were evidently the re8ults of 
ice-action, although no striated stones were visible. In 1877 
Professor Tate of Adelaide announced the discovery of a glaciated 
surface near that city, and toward the close of 1889 Mr. E. J. 
Dunn found grooved stones in Victoria. Since then the Mining 
Department of Victoria has issued a report by Mr. Dunn of 
one of these conglomerate beds near Heathcote. The deposit 
covers about 86 square miles, and consists of a base composed of 
dark indurated clay, through which are scattered masses of rocks 
of various kinds— granites, syenites, gneisses, schists, quarzites, 
slates, shales, conglomerates, etc., etc. Many of the granites are 
not known in Victoria, in situ, and their origin can only be 
guessed at at present. In one or two places glaciated surfaces 
are seen and the strise run north and south. The Iarge<«t * 'er- 
ratic ''known is a lilock of extra-Victorian granite, weighing 
about 80 tons. The thickness of the beds is estimated at about 
400 feet. The bed rock is of Lower Silurian age, and is tilted 
at a high angle. Intercalated beds of sandstone occur in plnces. 
and show the deposit to be still nearly horizontal. In a paper 
recently read before the Rojal Society of Victoria, Messrs. OflBcer 
and Balfour record grooved pebbles, * 'contorted till,'- and glaciate 
surfaces near Bacchus Marsh. The deposit there has. moreover, 
been heavily faulted. 

The age of the Victorian deposits has not been precisely fixed 
as yet. At Bacchus Marsh the beds are overlain by fresh water 
sandstones containing Oangamopteris, Schizoneura, and Zeugo- 
phylletes (/), and which are staled by M'Coy to be of Triassic 
age. The age of the glacial beds is then perhaps Palseo^oic No 
fossil remains have as jet been found in the glacial beds them- 
selves, but doubtless careful washing of the clays will vield evi- 
dences of life, as it has done in other countries. Small outliers 
of these beds are found widely scattered over the color y. from 
north to south, and on both sides of the Dividing Range. 
They extend into New South Wales, and may be looked for, 
Dunn says, at the foot of the western slopes of the Great Divide 
Similar beds occur on the eastern edge of the great Queensland 
Downs 



Mr. Dunn draws a parallel between these beds and the Dwyka 
conglomerates of South Africa, which are of Triassic age. If 
the parallel prove a good one, then we have evidence of an en- 
ormous extent of glaciation at the close of the Patssozoio 
or the beg^ning of the Mesozoic, extending nearer the equator 
than that of the Northern Hemisphere, during the last great ice 
age. The South Australian beds at Hallett's Cove, near Ade- 
laide, before alluded to, are of Tertiary age. Here the glacier 
path can be traced for about two miles, and moraine d€bri8 is in 
abundance. Traces of more recent glacial action are recorded 
from the neighborhood of Mount Koscius Ko, but these are of 
local origin, and are perhaps due to a greater elevation of the re- 
gion, as no glaciers exist in Australia at the present time. 



SECBETS OF THE ATMOSPHERE. 

BT H. A. HAZSir, WASHINGTON, D.C. 

In the March number of the American Meteorological Journal, 
Professor Harrington treats at some length the subject, *' Ex- 
ploration of the Free Air." and urges the great necessity of such 
an enterprise. For more than eight ^ears the present writer has 
insisted that by no other means will it be possible to set the sci- 
ence of meteorology upon a firm basis and rid it of mere specula- 
tions and theories which too often have served to prevent its 
advance in the past. Professor Harrington quotes a graphic 
description of an experience of the aeronaut Wise, in which he 
seemed to be thrown or attracted back and forth in an ominous 
thunder-cloud. Several such have been described by aeronauts, 
who unfortunately had not the instruments requisite to give very 
necessary information in these cases and to make them of avail 
in a scientific study. The description of these mysteries make 
us long for something more tangible and definite. 

To my mind there is no research of so great importance in the 
whole range of science as that of a few well conducted ascensions^ 
with accurate instruments, in the midst of a rain-storm and on all 
sides of a low area. Ordinarily, balloon voyages have been made 
during clear weather and for the benefit of a great assemblage, 
so that this field, or the problem of ascertaining the secrets of the 
air, has been almost entirely neglected up to the present. A 
smgle illustration will show the extreme necessity of systematic 
work in this line. 

It may not be generally understood that there has been an ex- 
traordinary revolution in meteorology within the past six years. 
During this revolution the whole convection hypothesis of storm 
generation, without the least doubt the most important of all 
the theories of orthodox meteorology, has been attacked and 
completely overthrown. The significance of this defeat cannot 
be exaggerated and should be fully set forth. The convection 
theory is fully advanced in Professor FerrePs last book, published 
in 1890. "A Popular Treatise on the Winds," p. 228. *• On account 
of the non-homogeneity of the earth*s surface, comprising hills- 
and valleys, land and water, and dry and marshy areas, all with 
different radiating and absorbing powers, and also on account of 
the frequently irregular and varying distribution of clouds, it most 
often happen that there are considerable local departures of 
temperature from that of the surrounding parts; and if it should 
so happen, as it frequently must, that this area is of a somewhat 
circular form, and the air has a temperature higher than that of 
the surrounding part of the atmosphere, then we have the con- 
ditions required to give rise to a verticil circulation, with an 
ascending cunrent in the interior, as described above. But unless 
there is some source of heat by which this interior higher tem- 
perrtture is kept up, this circulation soon ceases, for the inter- 
change of air between the interior and exterior parts of the air 
comprised in the circulation tends to continually reduce the dif- 
ference of temperature upon which the circulation depends, and 
to bring all parts to the same temperature. ... In the case of a 
moist atmosphere with the unstable state for dry air, we have the 
same energy for originating and maintaining a vertical circula- 
tion as in the case of dry air, with the additional energy of all 
the latent beat of the aqueous vapor set/free in it& condensation 
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*iii the ascending current, and this latter is a continuous source of 
energy as long as moist air is being drawn in from all sides to 
supply this current.** 

These are the careful words of one who devoted more than thirty 
years to a most thorough study of this whole question. I am 
well aware that certain disciples of Professor Ferrel are tryiofr to 
take advanced ground on this vital question, and are striving to 
show that we may have a storm with lower temperature in its 
upper portion, but it seems to me this is a fatal error, and if per- 



fluctuation of temperature at the base and summit of the follow- 
ing stations: Pike's Peak (14,184 feet, highest meteorological 
station in the world), and Colorado Springs (5,950 feet) ; Mount 
Washington (6,279 feet), and Lunenburg (1,100 feet); also at 
Sonnblick (10, 170 feet), and Salzburg (1,484 feet), in Austria. In 
the last set of curves I have added S'dntis (8,202 feet), situated 
105 miles west of Sonnblick. Any one studying these curves 
must be convinced that the temperature fluctuations are precisely 
the same at the summit and base of each high station. Now it 



.* 6 V f6 2i 26 tST r n 9f 4J 97 3/ 



'A/To/o.S 







i\ff^Ss/i%s 



Arwsstar^ 



sisted in must overthrow the convection hyx)othesis. I do not see 
how there can be any middle ground in this matter. If we ac- 
cept Ferrers views, we must stand by the convection hypothesis. 
It is well known that I have taught for many years that the con- 
vection hypothesis is disproved by the most convincing facts, 
and cannot possibly be sustained. It is none the less true, how- 
ever, that the temperature in our storms up to great heights is 
vastly higher than that of the surrounding air, and in our high 
areas it is vastly less. These facts are absolutely established by 
observations on mountain-tops. I give here curves showing the 



is a universal law that on the approach of a storm the tempera- 
ture rises at sea-level, and with a high area there is a decided fall, 
especially in the colder months. This law is abundantly borne 
out in these curves, for a comparison between the pressure curve 
(broken) at the base and the temperature curve (dotted) shows 
opposite phases between the two, and the temperature maxima 
and minima occur earlier at the summit than the pressure minima 
and maxima at the base. This is shown most clearly at the 
stations in the United States, but it can be seen also at the Aus- 
trian stations. ^ ( r^r\cs\o 
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To my mind, it is impossible to conceive of a normal storm, 
seeming to move at the rate of 80 or 40 miles per boar along tbe 
earth, which does not have a higher temperature up to a height 
of at least 5 miles, and probably moch higher. The reverse of 
(his must also be true in the case of a high area. In fact, I 
utterly fail to see how an area of high pressure can have a rapid 
motion unless in its centre there is denser air, brought about by a 
greater degree of cold, and this, as I understand it, is exactly the 
view of Professor Ferrel. These views were generally held up to 
1886, and I am not aware that any one disputed them, except as 
regards the pure convection hypothesis. 

In 1886 M. Dechevrens wrote a paper in which he tried to show 
that the usual law of the relation of pressure and temperature at 
the earth*8 surface was exactly revtrsed at the height of Mount 
Washington (6,270 feet), and that at that point a Ml in tempera- 
ture occurred with a fall in pressure, and vice versa. This was a 
most astonishing result, and seemed to disprove the whole con- 
vection hypothesis. His research consistech in studying the 
pressure and temperature fluctuations at the summit without any 
reference to the passage of storms or high areas at the base. 

In this study be ignored the fact that after the passage of a 
storm the cold wave following would tend to contract the air 
below the summit, and hence the pressure would continue to fall, 
and the minimum would not be reached till some time after the 
passage of the storm at the base. Exactly the reverse conditions 
would be found on the passage of a high area. A full analysis 
of this proposition, with curves showing these effects, will be 
found in Annual Repl., Chief Signal Officer, 1882, pp. 897-902. 

In addition to this difficulty in comparing these fluctuations 
directly, there is another almost as serious, which lies in the fact 
that the maximum and minimum points in the temperature oscil- 
lations occur several hours earlier at the summit than they do at 
the base. It will be seen readily that both these conditions would 
tend to bring the minimum of temperature at the same time as 
the minimum of pressure at the summit. How closely these 
conditions of temperature at the base agree with thoi>e at the 
summit we have already seen perfectly demonstrated in the curves 
given above. This paper of Dechevrens was translated and pub- 
lished with comments dissenting strongly from tbe views advanced 
in the American Meteorological Journal, August, 1886. pp. 297- 
814. 

It is probable that these researches would have attracted very 
little attention had it not been for a study by Dr. Hann of obser- 
vations at Sonnblick (10,170 feet) on almost exactly the same 
lines as those pursued by Dechevrens, and with the same result. 
The first paper by Dr. Hann was published in April. 1887, in the 
Meteorologische Zeitachrift, and this was followed by others in 
the same and other journals, the last and most thorough research 
of all, of 86 pages, appearing in April, 1891. In this study the 
conditions were still farther complicated, from the fact that 
Sonnblick lay in southern Europe, where very few, if any, nor- 
mal storms oi; high areas pass. High areas, with a pressure of 
80.7", have been known to hover over this region for three weeks 
at a time. Such conditions are unheard of in the United 
States, and their effect can be at once recognised by comparing 
the fluctuations in the lowest series of curves with those in the 
other two in the diagram already given. It is easy to see that 
under such conditions tbe stagnant air above would become ab- 
normally and cumulatively heated day by day, while the lower 
air in a clear sky would be abnormally cooled, and there would 
at times appear to be a reversal of temperature. With all these 
disadvantages, however, it will be seen that the temperature 
curve at the base of Sonnblick, in its larger oscillations, agrees 
almost exactly with that at the summit. 

One of the most remarkable results found by Dr. Hann was 
that the maximum and minimum points of temperature lag a 
day behind those of the maximum and minimum air-pressure. 
It seems almost incredible that such a deduction could have been 
made. It seems as if it could only have been by confuting or 
comparing the minimum air-pressure oscillatian of a storm with 
the minimum temperature oscillation of the following high area. 
An examination of the diagram already given brings out this fact 
most clearly. In nearly every case, both at Pike*s Peak and 



Mount Washington, the minimum of air-pressure occurs a day • 
earlier than the minimum of temperature accompanying the suc- 
ceeding high area. I am sure that no one will make this mistake 
on studying the diagram. Tbe maximum of temperature accom- 
panying a storm occurs about a day earlier than the minimum 
of pressure accompanying the same storm. Tbe minimum of 
temperature accompanying the succeeding high area has nothing 
whatever to do with the previous minimum of pressure, and a 
proper study of the diagram shows at once the truth. 

It seems to me my position in this matter is brought out most 
clearly and distinctly in the last paper by Dr. Hann, of 86 pages, 
in April, 1891. Speaking of fluctuations of pressure and tem- 
perature at p. 867, Dr. Hann says: ** Far die Erdoberfl&che sind 
dieselben seit Langem bekannt." *' For the earth's surface have 
these been for a long time well known."' I am sure that every 
one will admit that at the earth's surface as a storm comes up 
the temperature rises and is tbe highest during the storm. As a 
high area advances, the temperature falls, and is generally vastly 
lower during such pressures than during storms, especially in tbe 
winter season. On page 870 Dr. Hann gives the temperature 
conditions during barometer maxima, and on page 875 the con- 
ditions with minima. The sea level station at the base of Sonn- 
blick was Ischl, and I give here the temperature in both maxima 
and minima during the colder months. 

Temperature at iBchl, Odd Months, 



Barometer Reading. 



October... 
November 
December. 
Januarj... 
February. 

March 

Mean 



Maximum. 


1 Minimum. 


Difference. 


CenUgrade. 


Centigrade. 


Centigrade. 


8.4* 


6.6 » 


1.9 • 


28 


1 

! «.4 


0.4 


-«.8 


-8.8 


0.7 


-1.5 


-0.8 


- 1.8 


1.0 


-4.8 


5.8 


4.0 


-51 


91 


SO 


-0.8 


88 



This table shows that at the base of Sonnblick during every 
month except one the temperature is higher in a maximum 
barometer reading than in a minimum, and the average difference 
is 2.8° C, or 5.0® F. This exact and marked reversal of the 
universal law is very significant and proves conclusively that 
there has been either a most serious error in studying or selecting 
out the different cases, or that the universal law does not hold for 
this region. 

It would seem that Dr. Hann himself now recognizes the diffi- 
culty in using these records, for he says, in a paper on Ben Nevis 
(4,406 feet), Meteorologische Zeitschrift, December, 1892, p. 457 : 
** Wie Herr Bnchan schon in seinem ersten Bericht hervorhebt, 
zeigt auch der Ben Nevis sehr h&u6g die Erscheinung bober 
Temperatur und grosser Trockenheit selt)st mitten im Winter, 
sobald er in das Gebiet eines Barometermaximums zu liegen 
kommt. Es treten dann auch df ter die sogenannten Temperatur- 
umkehrungen auf, was bier besonders bemerkenswerth ist wegen 
der f reien Lage von Fort William am Meere, welche eine Stagna- 
tion kalter Luft an der unteren Station ausscbliesst." ** As Mr. 
Bucban showed in his first report, very often Ben Nevis has tbe 
appearance of higher temperature and greater dryness in winter 
as soon as a barometer maximum lies in that region. It shows 
then often the so-called temperature reversal, which here is es- 
pecially remarkable because of the free position of Fort William 
on the sea. which prevents a stagnation of cold air at the lower 
station.*' The question seems to be clearly set forth in these 
words, and it is probable that the advocates of the view that in 
the centre of our high areas there is a rise in temperature at some 
heieht above the earth will be willing to stand or fall by tbe 
proofs at Ben Nevis. £ r^r-^r^lr^ 
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The date of this abnormal heat was Dec. 81, 1888.' Another 
occasion was on Nov. 18, 1885, and a third on Feb. 5, 1886. Tbese 
are the only marked cases from December, 1888, to February, 
1886, though there were minor cases of no importance on Jan. 16 
and Dec. 22, 1884, and on Nov. 10, 1885. I have made a careful 
search of'all the published observations for maximum barometer 
readings in the four cold months, and have found 70 cases. That 
is to say, out of 70 cases, only 8 show a marked departure from 
the law that there is the same oscillation of temperature at the 
summit as at the base of Ben Nevis. But this is not all. On 
Dec. 31, 1888, tbe motion of the high area was quite slow and the 
wind on Ben Nevis almost a calm, thus causing a stagnant air. 
On Dec. 28, or three days earlier, the temperature at the summit 
began falling, and in 24 hours it had fallen nearly 22° F., or more 
than at the base in the same time. This shows that the usual 
law was acting even in this case and that the subsequent rise was 
due to an abnormal condition and not to the fact that the tem- 
perature was higher in the centre of the high area than on either 
aide. 

In the other case cited by Dr. Hann on Nov. 18, 1885, the con- 
ditions were exceedingly abnormal, as the high area moved from 
the ecut toward the voeat It would be impossible to reason as to 
the ordinary temperature conditions in a high area from such a 
case. It is an interesting fact that in the latter case the oecilla- 
tioQ of temperature at the summit was precisely the same as at 
the ba^e, except that the fall and rise at the summit was a little 
greater than at the base, and it took place about 24 hours later, 
instead of earlier as is usually the case. The usual law of lower 
temperature in the centre of a high area is abundantly borne out 
at Ben Nevis, and I have found the reverse law in the centre of a 
low area also true at that station. 

I have thus dwelt at some length upon these studies for tbe 
reason that they have been largely accepted by European meteor- 
ologists and have served to overthrow nearly every hypothesis 
that has been regarded invulnerable in the past. Is there not 
here the best proof in the world of the extreme need of an ex- 
ploration of the atmosphere at the seat of these disturbances ? 
Meteorology needs, above all things else just at present, a full 
and complete setting forth of the facts to be gleaned in the upper 
atmosphere. An array and study of these facts would give us a 
good foundation on which to lay the corner-stone of a good and 
exact science. It would be of inestimable value in forecasting 
the weather and in removing our ignorance, which is so serious a 
drawback at present. * 

We do not know positively the simplest conditions in the at- 
mosphere. Glaisher once left London in a pouring rain and 
emerged into clear sky after rising only 800 feet. At another 
time he found rain falling in a cloud 15,000 feet high. In this 
country no rain has been observed in balloon ascensions above 
0,000 feet, and it is probable that a large part of our rain forms 
at a height less than 6,000 feet. We do not know the thickness 
of a rain-cloud nor its temperature. Some think the temperature 
must be higher than that of the surrounding air, else the storm 
would quickly cease; others think that no rain can form unless 
the temperature is lower than the outside air. Our books are full 
of speculations as to the dynamic heating of the air and the con- 
ditions needed to originate and maintain our storms and high 
areas. The evidence seems quite clear that all these theories, 
often contradictory among themselves, would not account for a 
tithe of the energy displayed, and an exploration is needed to de- 
termine this fact, or to establish the truth. 

Is there an ascending current in our storms, or a descending one 
in our high areas? These are theories of the deepest interest. 
The evidence seems to show that there is not a transfer of an air- 
mass in any direction, either up or down or horizontally, in our 
storms or high areas. Professor R. H. Scott, after giving all 
possible sources of rain formation, decides that tbe only one that 
can be maintained on theoretical grounds is that rain is formed 
in an ascending current of warm, moist air. A determination of 
this question would be of inestimable value in all studies and re- 
searches as to the natural or artificial formation of rain. 

> MlsprlDted 1884. 



In several ascensions hi this country it has been found that 
there seem to be rather definite layers of moisture even in a clear 
sky. Sometimes two layers have been foond at different heights. 
These would seem to be exceedingly significant facte. Do these 
layers serve as conductors for electric currents, as seems to have 
been very guardedly stated by Professor Loomis ? How do these 
layers thicken as a storm comes up, or, rather, is the thickening 
process a precursor to the storm? Does this thickening in a cer- 
tain definite direction show in what direction the storm will sub- 
sequently move, or is it caused by the conditions accompanying 
the storm? Do these layers rise or fall, or what is their move- 
ment under different atmospheric conditions? 

What relation does the dust in the atmosphere bear to these 
layers? Is there an increase of dust in definite layers ? Is dust 
needed to produce this thickening? It seems to me the careful 
and painstaking investigations of Professor Barus in cloud con- 
densation must bear valuable fruit as soon as he turns to the 
ordinary conditions in our storms, and for this the study can be 
prosecuted only with great difficulty, except in nature's own great 
laboratory. 

A serious drawback in the past to successful balloon explora- 
tion has lain in the lack of suitable instruments. Professor 
Qlaisher often took up instruments enough to stock a meteorologio 
observatory, and in a single ascension once broke nearly $500 
worth. What is needed is an instrument that can be read very 
quickly, once a minute if possible, and, at the same time, do its 
work very accurately. A sensitive aneroid will give the pressure, 
and a sling psychrometer will give the moisture conditions. Vari- 
ous rather singular objections have been raised to this instrument. 
One is that it will give 5*^ too high temperature under strong inso- 
lation. This experiment has been tried, and it is known that 
under the strongest insolation possible the temperature will be 
less than .8^ higher in the sun than in the shade. Another objec- 
tion raised has been that it will give a lower relative humidity in 
bright sunshine than in shade. This is entirely wrong, because 
the muslin coating of tbe wet bulb is a vastly better absorber of 
heat than the bright bulb, and hence, if anything, in bright sun- 
shine the relative humidity must be higher than in shade. It is 
also said that the heat of the balloon will tend to raise the tem- 
perature of the sling thermometer because it cannot t>e used far 
enough away from the basket. In a comparison between the sling 
thermometer and another so-called standard (aspiration thermo- 
meter) tbe greatest difference between the two bccuired when the 
balloon was moving horizontally, and the least when the balloon 
was ascending most rapidly, so that this objection utterly fails. 
The true criterion of an accurate instrument is that it shall 
give the same temperature of any stratum in a rapid ascent and 
descent, and this is fulfilled in a marked degree by the sling psy- 
chrometer. I have used this instrument for over eight years and 
in five balloon voyages, and am satisfied that it is a perfect in- 
strument and one that responds at once to any demands put 
upon it. 

The expense of ballooning in the past has been enormous, and 
a serious drawback to its prosecution. One is amazed to read 
that in certain high ascensions, to five miles and over, the balloon 
of 90,000 cubic feet capacity was filled plump full, thus necessi- 
tating the carriage of about a ton and a half of ballast. This 
ballast had to be poured out and more than half the gas wasted 
before reaching the height desired. It is no wonder that the 
aeronaut was completely exhausted with his labors with the ton 
of ballast. All this gas that had to flow out, because of expan- 
sion, was a dead loss, say, $150 for each ascension, and after land- 
ing the remaining gas was emptied. All of this expense can be 
avoided, as I am firmly convinced. It is well known that if a 
balloon leaves the earth at all, it will rise till the envelope is 
plump full. If the balloon will rise when two-fiftbs full of gas, 
it will continue to do so till it has reached more than h^e miles, 
the limit desired at present, though there is no reason why ulti- 
mately we may not ascend to the extreme limit to which hydro- 
gen may carry us by the use of a pneumatic cabinet. It is pro- 
posed to employ a small balloon with hydrogen gas. A balloon 
of 20,000 or 80,000 cubic feet will easily carry two men i^hen 
half full, and the enormously less labor of handling it^as com-. 
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pared with that of handling one of 100,000 cubic feet, can hardly 
be estimated. The risk in a high wind of the smaller balloon is 
vastly less than of the larger. Every way the smaller balloon 
presents advantages over the larger. The first cost of a bal- 
loon of 20,000 cubic feet would be $600. The cost of a half 
charge of gas need not be over $80, and may be less. It is 
hoped that the balloon will be sufficiently tight to hold its gas 
for a long period. In Europe balloons have been made wiih 
gold-beaters' skin that have leaked only } of 1 per cent in 24 
hours. I think the leakage of a cloth balloon when properly 
made need not be over 4 or 5 per cent, but the figures in this 
country are exceedingly meagre and unsatisfactory. After an 
ascension it will be a very simple matter to conserve the gas. and. 
if wished, an addition may be made at the landing-point with esu 
from a flexible holder, which may be easily transported from 
point to point. 

An interesting problem presents itself as to the behavior of the 
gas in a rapid ascent or descent. Theory indicates that in a rapid 
expansion dry gas will cool 1^ F. in 186 feet ascent, so that at 
25,000 feet the temperature would be about 180° lower at the 
centre of the balloon than at the outside air, provided the ascen- 
sion was quick enough to prevent the heat from striking in. Now 
experience in balloon ascents shows that the gas in a balloon ia 
invariably warmer than the outside air. Exactly the reverse is 
true in a rapid descent, both as regards theory and practice. 
Whether this is due to the fact that the envelope retains its heat 
or not, it still remains that we have here apparently a means of 
making our ascensions with the loss of little or no gas at the 
valve. At the highest point our gas will be cooled and lose it« 
buoyancy, which allows a fall in the balloon, which is always 
greatly accelerated as we approach the earth, and after landing 
the balloon may be anchored till the sun's heat has warmed 
the gas, which will enable another trip with the same gas. 

The risk in such ascents has been greatly exaggerated by some 
from the serious and often fatal accidents that have attended 
jumping with parachutes and ascending in hot-air balloons. The 
modern balloon, with its very long drag- rope and rip-cord, are 
very safe. Even in case the balloon should burst, the envelope 
catches in the netting and acts like a parachute in breaking the 
fall. Mr. Wise, the veteran, once ascended to the height of a mile 
and purposely exploded his balloon in order to show that there 
was no great risk in such an adventure. In one ca&e, Mr. King 
and a married couple w«>re in a hall'jon which exploded at the 
height of a mile, and without serious consequence's It should be 
noted that a uoat balloon will not explode. Glaisher leports 
having ascended with a balloon full of gas at the rate of 4,000 
feet per minute ; this wiis a remarkable feat. It is not the inten- 
tion to ascend faster than 1. 000 feet per minute, and at this rate 
the danger of bursting is almost nothing. 

Some mav think that such observations may be made at vastly 
less risk, expense, and discomfort on mountain tops. Undoubtedly 
there are some observations of temperature that may be made in 
this way, but even in this case we cannot tell just what effect the 
summit will have. Observations of rainfall, clouds, electricity, 
etc., are entirely impossible on mountain-tops, for the reason that 
these have a peculiar action of their own entirely different from 
that of the free air. It seems probable that the mountain acts 
like a point in the atmosphere from which there is a continuous 
discharge of electricity, as in the case of a point on the conductor 
of an electric machine. 

The exploration of the atmosphere cannot be carried on in 
Europe to as good advantage as in this country, for the reason 
that they do not have the normal low arpas and high areas trav- 
elling at some velocity that we have. The conditions of the 
atmosphere are so different in the two countries that we must 
make our own researches. I trust I have shown the great need 
of such exploration. I know of no endowment of $5,000 or 
$10 000 that would pay so rich and immediate a harvest as this 
for ballooning. Thousands are spent in visiting the inhospitable 
north, while a field just at our hands, which may be explored at 
vastly less expense and risk, and which promises immeasurably 
greater returns, is left unexplored and un visited. 

March 81,1898. 



LOSS OF DRY MATTER BY THE SPROUTING OF CORN- 
SEEDS. 

BY S. H. FAB&INGTON, 0HSMI8T, AGRICULTURAL KXPBRIMSNT STA- 
TION, CHAMPAIOir, ILL. 

Seeds of the corn-plant were placed in damp cotton ited left to 
sprout in the dark for nine days. Four of these seeds partially 
sprouted, then moulded, failing to develop further. They lost by 
this treatment 9 to 18 per cent of the dry matter in the original 
seed. 

Two seeds, under the same conditions for nine days, sprouted 
and tleveloped a com plant. The root and stem of these plants 
each measured two to three inches, and their weight was from 
three to three and one-half times that of the original seed. It 
was found, however, that when the water was dried out of these 
young plants the dry matter in them was 20 and 81 per cent less 
than the seed contained. 

Several estimations were made of the per cent of water and 
dry matter in a sample of com. These results were used for esti- 
mating the weight of water and dry matter in the com which 
was taken from the same sample and sprouted. 

Details of Weights in Ghrams, 





Drj Matter. 


Water. 


TotaL 


Weli^ht of seed before sproatlDff 


271 
0.187 


0.049 
0.747 


0.818 


After nine days sprouting In damp cot 
ton, plant with seed attached, weight.. 


a981 


nSiln or loM of nlant over need 


-0.061 

-81.0 
-19.8 


+ 0.7 6 

-i-1060 
+ 1946 


+ 0831 


Per cent gain or lots w«s of weight In the 
seed 


4- 196 


Duplicate obeenratlon gave 


+ m 



This sho^s that in sprouting the white plant had taken up 
water but lost in dry matter. 

This experiment was repeated June 8. 1892, by sprouting the 
seed in the soil of a corn-field instead of cotton. One week after 
planting, four of the plants were dug up. They were about two 
inches above ground and had two green leaves. The shell of the 
seed still clung to the plant. The root was about five inches long, 
making a total length of about ten inches from tip of leaf to end 
of root. 

The weight of these green plants, free from soil, was about four 
times that of the seed planted, but they contained from 58 to 79 
per cent only of the dry matter in the original seed. 

During the week these seeds were growing the climatic^ and soil 
conditions were ideal for corn. 

Details of Weights and Measurements. 



\ 


Weight In Qrams. 


Measurement of Plant. 
iDohes. 


Dry Matter. 


Plant 


8e«d. 


Gr^en 
Plant. 


Tip of 
Leaf to 
Seed. 


II 


Boots. 

5 
5 

4 
4 


In 
Plant. 


Per cent 


No. 


Dry 

TotaL 
Mater. 


of that 
In Seed. 


1 
2 

8 

4 


0.416 I 0.479 
0.857 0.413 
0.847 0.450 
0.898 0.457 


1.688 
1.447 
1.549 
1.454 


4 

8)tf 


8 
2 
2 


0.881 
0.210 
0.278 
0.810 


79.8 

78.6 
78Ji 



Two weeks after the seed had been planted, five plants were 
out at the surface of the soil, and the weight and measurements 
of each plant above ground was compared with the weight of the 
seed. This shows that corn-plants, having a height of ten to 
fourteen inches above ground, weighed fvh^nrgreen four to eight 
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times as much as the seed, bat the dry matter in these plants was 
from 86 to 130 per cent only of that in the seed planted. 

Details of Weights and Measurements. 



Plant 
No. 



Weight In Qramfi. 



Seed. 



Dry 
Matter. 


TotaL 


0.578 


0487 


0.846 


0.400 


0.895 


a456 


0.404 


0.468 


0.484 


490 



Qreen 
Plant. 



8286 
1.79 i 
2.470 
2 610 
8.540 



I I 



14 
9« 

11 
IS 



Dry Matter. 




Per cent 


In 


or that 


Plant. 


in Seed. 


498 


180.4 


0.8 


86.7 


0.486 


1101 


0.848 


86.1 


0.487 


loao 



Growth above ground of two plants three weeks after planting. 



0.848 
0.418 



0402 
0.477 



16 60 

laeo 



21X 

aox 



1.826 
2.046 



6246 
4964 



ELECTRICAL NOTES 



Some of the practical results of Dr. Sumpner's work on pho- 
tometry were alluded to in a previous note. As the Proceedings 
of the Physical Society are not generally accessible, and most of 
the abstracts given are rather brief, it may be worth while to give 
a short account of some of the more theoretical results. 

The 6rst is the practical demonstration of the very approxi- 
mate accuracy of the cosine law of reflection of such substances 
as white paper, tracing cloth, and white cloth. From this fol- 
lows the remarkable result, confirmed by experiment, that 
placing a piece of white paper behind a source of illumination 
more than doubles the illumination at a point normal to the 
plane of the paper, while the placing of a mirror in the fame po- 
sition does not quite double it. The reason of this is at once 
seen to be the fact that the reflecting power of white paper and 
the mirror are about the same, but that, of a given amount of 
light falling on the paper, in consequence of the cosine law, the 
greater part is reflected normally to its surface, whereas in the 
case of the mirror, the absorption of the glass is greatest in the 
case of the light falling perpendicularly to it, and so the greater 
part of the light is given off in directions which are not normal to 
the surface. 

In the discussion following, it was pointed out that no known 
shape of the roughnesses would lead to the mathematical deduction 
of the cosine law, so it is probable that the phenomenon of diffu- 
sion of light is of a somewhat more complicated nature than is 
generally supposed. It is to be hoped that the definitions used by 
Br. Sumpner will be generally employed in photometric work. 
They are as follows: 

1. Candle-power. — The candle-power of a lamp is measured by 
the ratio of the illumination of the light considered, to that of a 
standard candle, both sources being at the same distance from 
the object illuminated. 

2. Illumination — The unit of intensity of illumination is that 
given by a standard candle at a distance of one foot. 

8. Unit quantity of light. — Unit quantity of light is the quan- 
tity, of light which falls on a surface of one square foot placed at 
a distance of one foot from a standard candle, and so that a nor- 
mal drawn to the surface at any point, passes through thesocurce 
of light. 

The name candle-foot is given to the unit quantity of light. 

From the definition, a source of light, candle-power X, gives 
out a total quantity pf light equal to 4 tt candle- foots. 

4. Brightness. — Thin definition only applies to solids which 
become sources of illumination, either through incandescence, 



as heated platinum, or through reflection, as paper exposed to 
sunlight, i.e., only to such substances as obey the cosine law. 

A surface has unit brightness when a point at a distance of 
one foot from a surface of one square foot of the substance, and 
so placed that a normal drawn from any point of the surface 
passes through, the point, is illuminated with unit intensity. 

From the definition, it follows that the total quantity of light 
given off by one square foot of surface of brightness, Xis trX. 

One interesting result, following from the considerations which 
lead to the last of these definitions, is that given by Dr. Sumpner, 
as it affords an explanation of snow-blindness. 

The total quantity of light refiected from the snow will nearly 
equal the amount which falls on it. Therefore, if C be the in- 
tensity of the illumination of the sun at the surface of the snow, 
the brightness of the snow at a distance of one foot from it will 
be C|7r. Therefore, if the observer is standing so that the snow -field 
subtends a solid angle of 90 degrees, we may easily find that 
the illumination at the point where his eye is, is nearly C, or that 
the effect is nearly the same as if he were looking straight at the 
sun. R. A. F. 



LETTERS TO THE EDITOR. 



Ths tortt€r'§ nam* 



«*« Uorreapondefit* are requested to be a$ brief a» poeHble, 
ieinaU caeee required a$ proof of good faith. 

On requeet in advance^ one hundred copiee of the number containing hie 
oommunioatian will befumiehed free to any correapondent, 

1%e editor wUl be glad to publieh any queries eoneonant with the charaotrr 
of the journal. 

Early Attempts at Storm-Wamiog. 

In reading Hawer's ** Music and Morals,'' I found on page 868 
a statement of interest to meteorologists. Writing of the famous 
Strassbourg tower, he says: **The second bell, recast in 1774, is 
named *The Recall' or * Storm-Bell.' In past times, when the 
plain of Alsatia was covered with forests and marsh land, this 
bell was intended to warn the traveller of the approaching storm- 
cloud as it was seen driving from the Vosges Mountains towards 
the plain." 

Probably Kopp, Qfiniher, van Bebber, or Hellmann, in their 
records of antiquarian research, have mentioned this early at- 
tempt at storm-warnings, but I do not remember having seen 
anything about it. Frank Waldo. 

Princeton, N.J., April 6. 



Pre- Historic Remains in America. 

In his letter in Science, March, 81, under the above title, Pro- 
fessor Cyrus Thomas misunderstands the quotation which he 
makes from my ••American Race." He observes, 'If the set- 
tlement was at one point by one race, and this race was never 
influenced by another, it is difficult to imagine in what respect 
the moulding process acted." Is it ? Plainly the moulding pro- 
cess acted by modifying the intrusive population to another and 
a fixed racial type by long subjection to an environment to which 
previously it had never been exposed. Nothing is better recog- 
nized than such a process ; it is taken f ojr granted by all writers, 
as, for instance, by Dr. Braislin in the same number of Science 
in which Prof. Thomas's letter appears; and why such an objec- 
tion should be offered to my statement, it is even more *• difficult 
to imagine." 

The general theory advanced by Professor Thomas of a funda- 
mental difference between the civilizations of the Atlantic and 
Pacific groups, is one for which I have never found any evi- 
dence. He must know that the ancient civflization of the Mis- 
sissippi Valley offers as strong, if not stronger, traits of analogy 
to that of Mexico and Yucatan than does that of the Haidahs. 
Consider the designs shown on the engraved shells, so well shown 
in the beautiful monograph of Holmes, or the copper work of the 
mounds of Ohio and Georgia I In view of such evidence, how 
could Prof. Thomas write, that '* no such resemblance to those 
of the Atlantic slope is observable?" Is he not also aware that 
both the Nahuatl and Maya languages trace their affinities ex- 
clusively to the eastern and not to the western vater-shed of the 
continent? 
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A8 for the '^mathematical probability '* referred to by Dr. 
Dall, it is illusory. We find ** interwoven chains of customs and 
belief ** of the most seemingly fanciful and arti6cial character 
in nations so remote that the theory of transmission is impossible 
— such as Niblack shows between New Zealanders and Haidabp, 
or as Morgan adduced between Iroquoiean and Dravidean tribes. 
These do not depend on transmission, nor yet on chance, but on 
the unalterable principles of human psychical development, 
which proceeds under fixed laws, operates largely on the same 
or similar materials, and produces identical or analogous results. 

In conclusion, I repeat what I have said more than once 
before, that I challenge any one to cite a single American lan- 
guage showing clear traces of Asiatic or any other foreign in- 
fluence; or a single native American art or industry obviously 
traceable to foreign culture. D. G. Brinton. 

Philadelphia, April 6. 



Auroras. 

Since 1572 there have been 106 auroras seen as far south as the 
Mediterranean in Europe or Virginia in this country, and exhibit- 
ing features constituting displays of the first magnitude. In 
making up this list, the records consulted have been sufficiently 
complete to insure that very few, if any, displays, having the geo- 
graphical extent indicated, have been omitted. The list comprises, 
practically, all the really great auroras during the past 420 
years, few, if any, of which would have failed to be visible even 
in full moonlight or strong twilight. It is a very curious fact, 
that very few of these splendid displays reported from large 
numbers of localities and attracting the attention of even the 
most indifferent, fall near the solstices, while they are most 
numerous near the equinoxes. This peculiarity has long been 
known,but that the distribution is real and not f actitiou8,depending 
upon twilight in the summer and cloudiness in the winter, is 
best shown by admitting only those auroras which are certainly 



on a sufficiently grand scale to insure that they will without tM 
be seen and widely reported. The monthly distribution of the 
displays belonging assuredly to this cla^s during the past 420 
years, is as follows : 

January • 6 

February 17 

March 14 

April 8 

May 3 

June 

July 4 

August 4 

September 14 

October 21 

November 12 

December 8 

Total 106 

M. A. Veeder, 
LyoDB. N.Y. 

The Palaeolithic Man Once More. 

In the first number of the new Journal of (Geology, published 
under the auspices of the University of Chicago, Mr. W. H. 
Holmes, in the capacity of co-editor in "Archeologic Geology,'^ 
has given to the world a long and labored article, in which he 
endeavors to demonstrate that because he has failed to find any 
evidence of the existence of the palsBolithic man in the Trenton 
gravels, therefore no such evidence has ever been found by any 
one else. In his characteristic style he designates as ^'gravel 
searchers, unacquainted with the nature of the object collected 
and discovered, and little skilled in the observation of the phe- 
nomena by means of which all questions of age must be deter- 
mined," several of the foremost men of science of our time, who 
claim to have discovered such evidence there. As he also makes 



CALENDAR OF SOCIETIES. 

Anthropolos^ical Society, Washington. 

Apr. 11. — Frank Hamilton Cushing, Zuni 
Song and Dance. 

Biological Society, Washington. 

Apr. 8.— J. W. Chickering, The Botani- 
cal Landscape; Frederick V. Coville, Char- 
acteristics and Adaptations of a Desert 
Flora ; C. W. Stiles. Notes on Parasites,— the 
Cause of ** Measly Duck," with Microscopic 
Demonstration; R. R. Gurley, Natural Se- 
lection as Exemplified by the Cackling of 
Hens. 

Geological Society, Washington. 

Apr. 12. — Symposium — Subject: The 
Age of the Earth, taking as a basis for dis- 
cussion the article by Mr. ( larence.King in 
the American Journal of Science for Jan- 
uary, 1898. The discussion was opened by 
Mr. Gilbert, and many others participated. 



THE RADIOMETER. 

By DANIEL S. TROY. 

This contains a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes' tubes. 

Price, postpaid, 50 cents. 

I. D. C. HODGES, 874 Broadiay, I. Y. 



INSECTS AND INSECTICIDES. 

A PRACTICAL MANUAL, 

Concerning Noxious Insects and the Methods 
of Preventing their Injuries. 

By CLARENCE M. WEED, 

Professor of Entomology and Zoology, New 
Hampshire State College. 



WHAT 18 SAID ABOUT IT. 

" I think that you have gotten together a very 
useful and Taluable little book.''— Dr. C. V. BU(»y, 
U. 8. Entomologist, Washington, D. C. 

"It is excellent/'— James Fletcher, Dominion En- 
tomologist, Ottawa, Canada. 

"I am well pleased with it."— Dr. F. M. Hexamer, 
Editor American AgrieulturiaU New York. 

" It seems to me a good selection of the matter 
which erery farmer and fruit grower ought to have 
at his immediate command."— Prof. S. A. Forbes. 
State Entomologist of Illinois, Champaign, 111. 

" A good book, and it is needed."— Prof. L. H. 
Bailey. Cornell University. 

*' it is ene of the best books of the kind I have 
ever seen."— J. Freemont Hickman, Agriculturist, 
Ohio Experiment Station, Columbus, Ohio. 

*' I shall gladly recommend it."— Prof. A. J. Cook, 
Michigan Agricultural College. 

Price, $1.25. 

Sent postpaid to any address on receipt of price. 
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Recuiing Matter Notices. 

Ripans Tabules cure hives. 
Ripans Tabules cure dyspepsia. 



ACK NUMBERS and complete sets of leading Mas^ 
UEines. RaU* ipw. AM. MAG. EXCHANG1« 
Schohane N V 



RESTORE YOUR EYESIQIT 

Cataracts, scars or films can be abw>rbed and 
par^rsed nerves restored, wlth»«t the ksUiD 
•V rialu Diseaaed eyes or lids can be cored by 
qorlpone treatnent. "We prove It.** H«b1 

drede ooavlnoed. Our Ulus^raf-' 

• Home Treatment for Eyes/* free. 
Everybody wanto It. "— ^ - 



Our Illustrated pamphleL 
- TBS kn,*' Olens Falls. N.Y. 



t|NEW ARC LAMP 

I COLLEGE PROJECTOR 

roR iNCMisioescE 

I V SCNE> rOFf CIRCULAR T 

MtUiJ.W^UEEN 8cC0. 



H. D. C. HODGES, 874 Broadway, lei York. ' 



A TEMPORARY BINDER 

for Science is now ready, and will be mailed- 
postpaid on receipt of 75 cents. 

BThis binder is strong, durable and 
elegant, has gilt side-tide, and aU 
lows the opening of the pages per> 
fectly flat. Any number can be 
taken out or replaced without dis- 
turbing the others, and the papers 
are not mutila^d for subsequent 
permanent binding. Filed in this 
binder, Scienceu always convenient 
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the astODisbing statement in the same article that '* most of these 
so-called gravel implements of Europe are doubtless the rejects of 
manufacture/' pre-historic arcbsBologists, and especially those of 
Europe, will draw their own inferences ae to the qualifications 
for pronouncing an ex cathedra decision of the man who made 
the statement (iScience, Nov. 25, 1892) that *' there is not in the 
museums of Europe or America a single piece of flaked stone 
found in place in the gravels of America and satisfactorily veri- 
fied that can with absolute safety be classified as an implement 
at all." 

I have had occasion elsewhere to refer to Mr. Holmes's fondness 
for making startling assertions, instancing his statement about 
the Indians, in the same article in Sciencej that their ''quarrying 
was accomplished mainly by the aid of stone, wood and hone 
utensils, aided in some cases perhaps by fire. * With these simple 
means the solid beds of rock were penetrated to depths often 
reaching twenty-five feet." 

The readers of Science have lately had an opportunity of ob- 
serving also that Mr. Holmes *' strongly deprecates personalities 
in scientific discussion." Henbt W. Hatnes. 

BoBton, Marob 89. 



BOOK-REVIEWS. 



TTie History and Theory of Money, By Sidney Sherwood. 
Philadelphia, J. B. Lippincott Co. $2. 

This book contains twelve lectures delivered in the university 
extension course at Philadelphia last year before a company of 
bankers and others interested in the subject of finance Half the 
lectures are professedly historical and the other half theoretical ; 
but the historical element is really predominant throughout them 
all. This seems to us a mistake, for the history of money cannot 
be properly understood nor appreciated without a previous ac- 
quaintance with the theory, and in these lectures the theory is 
not stated with anything like the clearness and fulness which 



the subject demands. However, it was expected that the atten- 
dants on the lectures would read and study for themselves during 
the progress of the course, the books recommended for their use 
being named in this volume; and such reading would supplement 
the instruction given in the lectures. Mr. Sherwood, who is at- 
tached to the Wharton School of Finance in the University of 
Pennsylvania, shows a thorough f^amiliarity with his subject, and, 
what is quite as important, he has no hobbies to ride, and is not 
ppone to extreme or one-sided views. He begins by showing what 
money is for, what purposes it fulfils in the world's economy, and 
then proceeds to treat of the different kinds of money in use, with 
remarks on coinage, on the history of the precious metals, and 
on government notes and bank notes, with brief discussions of 
some of the many economic questions which those subjects in- 
volve. The lectures are expressed in a plain and straightforward 
style, which the hearers could readily understand, and they were 
evidently enjoyed by those who listened to them. For our part, 
however, we have found the discussions at the end of each lecture, 
and which are here reported in brief, the most interesting part of the 
book as well as the most suggestive. There were many persons 
in the audience well equipped with both theoretical and practical 
knowledge of the subject, and their discussions with Mr. Sher- 
wood and with one another called up many points that were not 
touched upon in the lectures, and presented various and some- 
times confiicting views. Among the debaters was a lady of 
socialistic proclivities, whose remarks and questions added variety 
and piquancy to the scene, though she did not appear to have 
many sympathizers. On the whole, though it cannot be regarded 
as an adequate scientific treatise on money, this book will cer- 
tainly have an interest for all who care for its snbj^t. 



AMONG THE PUBLISHERS. 

J. B. Lippincott Company announce as in preparation ** Va- 
garies of Sanitary Science," by F. L. Dibble, M.D. 



ATonic 

For Brain- Workers, the Weak and 
Debilitated. 

Horsford's Acid Phosphate 

is without exception the Best 
Remedy for relieving Mental 
and Nervous Exhaustion ; and 
where the system has become 
debilitated by disease, it acts as 
a general tonic and vitalizer, 
affording sustenance to both 
brain and body. 

Dr. J. C. Wilson^ Philadelphia, Pa., 
says: *' I have used it as a jgeneral tonic, 
and in particular in the debility and 
dyspepsia of overworked men, with sat- 
isfactory results." 

Descriptive pamphlet free. 
aamford Chemical Works, Providence. R. I. 



Beware of Substitutes and Imitations. 



Exchanges. 

[Free of charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.] 



For sale.— An Abbe binocular eye-pieoe for the 
microscope. Alfred G. Stokes, 687 Monmouth St., 
Trenton, N. J. 

For sale or exchange.— One good long range Rem' 
ington B. L. rifle. 44 calibre, also land and fresh 
water, aod marine shells. Want shells. Safety, 
camera or printing press. A. H. Boies, Hudson, 
Mich. 

Fine collection of microscopic slides for sale, or 
would exchange for first-class pneumatic bicycle. 
J. B. Whitney, Box 549, Rochester, N. T. 

For sale— A Zentmayer new model U. S. Army 
Hospital monocular stand. Price $110, will sell for 
$75. Address H. G. Wells, No. 151 Broadway, New 
York. 

For sale— A complete set of the third series of the 
American Journal of Science (1870-1898) handsomely 
bound in single volumes in dark brown half moroc- 
co. Address G. H. Williams, 808 Gathedral Street, 
Baltimore, Md. 

For sale, or for exchange for books on medi- 
cine or surgery, new editione only, a large geo- 
logical library, containing nearly all the State and 
Government Reports sinoA 1855. Will be pleased to 
answer letters of iDOuiry and give iniormation. 
Address R. ELLSWORTH GALL, Louisville, Ky. 

For exchange.— Slides of Indian Territory Loup 
Fork Tertiary Diatoms for other microscopic fos- 
sUs. Address S. W. WILLISTON, Univ. of Kansas, 
Lawrence, Eans. 

For exchange.— Will exchange an "IdeaP' Mi- 
croscope of R. and J. Beck, London, 8 eye pieces 
8 objectives, 8 inch, 1 inch, 1-6 inch; bull's eye con 
denser on stand, substage condenser, meohanloa 
stage, etc., for any of the leading makes of type 
writers. Particulars by mail. DBLOS FALL, Albion 
Colloge, Albion, Mich. 

For sale or exchange. — I have a few copies of my 
translation of '* Strasburger's Manual of Vegetable 
Histologv, 1887." now out of print, which I wUl send 
post-paid for %» or for one dosen good slides illus- 
trating plant or animal structure. Address A. B. 
Hervey, St. Lawrence University, Ganton, N. Y. 

For sale or excbaoge.- A private cabinet of about 
200 species of fossils, well distributed geologically 
and geographically. Silurian, about 40; Devonian, 
about 60; Garboniferous, about 80; others, about 80. 
Frank S. Aby, State University, Iowa Glty, la. 



Wants. 



THE undersigned desires specimens of North 
American Gallinae in the flesh for the study of 
their pterylosis. These species are especially de- 
sired: Colinu9 ridgwayi^ cyrtonvx montexutnae, 
deudragapuafranklmh tagoptuwefchi^tympantichus 
cupido and pedioecetes pncmaneUus. Any persons 
having alcoholic specimens which they are willing 
to loan or who can obtain specimens of any of the 
above are requested to communicate with Hubert 
Lyman Glark, 8928 Fifth Avenue, Pittsburgh. Pa. 



WANTED— Second-hand copy Tryon's Systematic 
Gonchologv. Please quote condition, date, price. 
H. L. Osbom, Hamllne University, St. Paul, SOnn. 



AGOMPETENT TEAGHER of botany in coUege 
or university is open to engagement. Address 
L., Box 86, Rochester, Mich. 



CAN anv one inform me as to the age to which 
cats nave lived? I have one twenty years old. 
Edward D. Webb, 182 W. Blghty-flrst St., New York. 



W^ 



ANTED — Second-hand. Foster's Physiology, 
Balfour's Gomparative Embryology, Glaus A 
Sedgwick's Zoology, Flower's Osteology of Mam- 
malia, Tine's Physiology of Plants. Please state 
editions and prices asked and address Richard 
Lees Brampton, Ontario, Ganada 



WANTED.— American Journal of Oonchology, 
seven volumes. Parties having these for 
sale will please address the undersigned, stating 
condition and price. R.EUsworth Gall,Louisville,Ey. 



A GRADUATE ENGINEER will give Instruction 
evenings in geometry, trigonometry and sur- 
veylog, mechanics, physics, mechanical drawing 
and general engineering construction. Five years' 
experience in neld and editorial work on ennneer- 
ing journal. References furnished. G. S. H., 102 
Tribune Building. New York. 



W^ 



ANTED.— By well • qualified and experienced 
science master and associate of the Royal 
School of Mines, London, aged 26 (at present in 
England), a mastership {n technical college or uni- 
vereltv for any of the following subjects: Engineer- 
ing sciences, geology and mineralogy, physics, chem- 
istry and metallurgy, etc., etc. Gan provide excel- 
lent references and credentf ' * * ^ " '^ 



Sussex St., Rochdale, England. 



Apply, J. Go |17 
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IMPORTED 

SPRING HOYELTIES. 

WRAPS, 

CAPES, 

JACKETS. 

Paris and London Gostomes, 

EVENING DRESSES. 

lEW COLORUGS UD lEW MATERULS. 



NEW YORK. 



THE 





COMPANY. 

95 MILK ST., BOSTON. MASS. 

This Company owns the Letters - Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 80th, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

**The patent itself is for the mechanical 
structure of an electric telephone to be used 
to produce the electrical action on which the 
first patent rests. The third claim is for the 
use in such instruments of a diaphragm, 
made of a plate of iron or steel, or other ma- 
terial capable of inductive action ; the fifth, 
of a permanent magnet constructed as de 
scribed with a coil upon the end or ends 
nearest the plate; the sixth, of a sounding 
box as described ; the seventn, of a speaking 
or hearing tube as described for conveying 
the sounds ; and the eighth, of a permanent 
magnet and plate combined. The claim is 
not for these several thinp^ in and of them- 
selves, but for an electric telephone in the 
construction of which these things or any of 
them are used." 

This Company also owns Letters- Patent 
No. 463,569, granted to Emile Berliner, No- 
vember 17, 1801, for a combined Telegraph 
and Telephone, and controls Letters-Patent 
No. 474,281^ranted to Thomas A. Edison, 
Ma^ 8, ISira, for a Speaking Telegraph, 
which cover fundamental inventions and 
embrace all forms of microphone transmit- 
ters and of carbon telephones. 



MINERALS. 



Nenv Atore. 
New Stock. 
New DepartmenCM. 

Send for our '* Winter Bulletin," recently issoed. 
Minerals, Gems, Miorosoopioal Seotlons, Fine Lap- 
idary Work. 

GEO. L. EIGLISH ft CO., Hineraloglsts, 

Removed to 64 East 12th Street, New York. 



Fact and Theory Papers 

L THE SUPPRESSION OF CON. 

SUMPTION. Bj OOOPBIT W. Hambliton, ILD. 
18«. 40a 

11. THE SOCIETY AND THE " FAD." 
By APPLiTOir MoaeAK, ItoQ. IV. Woeats. 

in. PROTOPLASM AND LIFE By 
C. F. cox. 18*. 7If cents. 

IV. THE CHEROKEES IN PRE-CO- 
LUMBIAN timbs. ByCTBUSTHOiLia. 18«. $1. 

V. THE TORNADO. By H. A. Hazen. 

W, $1. 

VI. TIME-RELATIONS OF MENTAL 

PHENOMENA. By JOBBPH Jastbow. 12o. 60c 



VII. HOUSEHOLD HYGIENE. 
Mart Tatlob Bissbll. 12«. 75 cents. 



By 



N. D. C. HODGES, Publisher, 

874 Broadway, New York. 

THE MODERN MALADY ; or, Suf- 
ferers from 'NerYes.' 

An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ignorance of 
the subject which still prevails; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervoup exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 

12^ 184 pp., $1.50. 



N. D. C. HODGES, 874 Broadway, N. T. 



POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price 50 cenu 
Sent free bv post by 

N. D. €• HODGES, 874 Broadway, N. V. 
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QUERY. 



Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly ? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the RoyaJ Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19, 1891. No re- 
sponse to date. 

K. D. C. HODGES, 874 BROiDWiT, I. Y. 



SCIENCE CLUBBING RATES. 

lOj^ DISCOUNT. 

We will allow the abore discoimt to any 
subscriber to Science who wUl send us an 
order for periodicals exceeding $10, counting 
each at its full price. 

H. D. C. UODGESilTr Broadway, I. T. 



"BUSY FOLKS' QYMNASIUfl. 



ff 




A few minutes* daily exercise 
on our fascinating apparatus 
clears the brain, tones up the 
body, develops weak parts. Our 
cabinet contains chest- weights, 
rowing-weights, lifting- weights, 
clubs and dumb bells, adjust- 
able for old and young. // is 
the only complete exercising outfit 
in the world suitable for use in 
living rooms. All prices. You 
can order on approval. Chest 
machine separate, $4.50 and up. 
Educated agents wanted. Physi- 



^^^•»-^. 




Shoulders and Ui 
good for Ronnd : 



KsrBack, 
oulders. 



CAL Culture Chart, with illustrated directions for de- 
veloping every part of the body healthfully, 50 cts. Sent for half price to those 
naming this paper. 

WHITNEY HOME GYMNASIUM CO., Box P., Rochester, N.Y, 
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LABORATORY INSTRUCTION IN PHYSICS. 

BY D. W. HSRING, I7N1VBBSITY OF THE CITY OF NBW YORK. 

Thbrb are various practices, and seemingly but two clearly de- 
fined methods of teaching physics in college laboratories. The 
first method, which may be called the progressive one, treats the 
general subject of physics by going through its various divisions 
successively, until the whole ground has been covered, whether 
thoroughly or superficially. For students who have had no pre- 
liminary training In physics, this method is the only practicable 
one if they are to begin their study in the laboratory. The other 
may be called the method of analysis. It assumes that the pupil 
has received a fair course of instruction in the principles of the 
science before he enters upon laboratory work. Then it is a 
matter of indifference whether his first exercise is one in optics, 
or in electricity ; in radiation, or in specific gravities. He will 
examine a hody of any sort with reference to its various proper- 
ties, taking account of as many as he can, which in some in- 
stances may embrace nearly the whole range of physics. This 
method then does not present the different features of physics 
so much a9 the physical features of different things. 

At first sight it would appear as if the method that is pursued for 
the direct purpose of learning the science would be the one best 
fitted to give an acquaintance with it, and perhaps this would be 
true if sufficient time could be given to it to deal with the vari- 
ous branches of physics with tolerable thoroughness, but labora- 
tory work by an untrained pupil is slow at beet, and time is lim- 
ited. It is important, therefore, to follow the plan that will give 
good results without loss of time. 

If physics as a science were distinctly progressive in its nature, 
one step being essential to a comprehension of the next, and 
therefore of necessity a preliminary to it, there could be no 
question as to the best order of proceeding in teaching or in 
learning the subject. There would still be room for question as 
to how much should be done by the teacher in experimental il- 
lustration with discussions, before putting the pupil to experi- 
menting on his own account, but the order of dealing with the 
subject in any case would be determined beforehand. But it is 
thus progressive to only a limited degree. Except for the prin- 
ciples of mechanics, which permeate the entire science, physics, 
in all its diversity, may be dealt with regardless of the order in 
which the subjects are taken up And this exception is not 
always recognized. Among recent standard text-bool<8 which 
are meant to be especially adapted to laboratory practice, but 
which mean to omit none of the elementary principles of physics, 
there is every variety in arrangement of topics. One begins 
with specific gravity and air pressure, follows with dynamical 
principles, and presents light as the final subject. Another 
begins with magnetism, introduces the last third of the work by 
dynamics, and closes with sound. Still another begins with 
properties of matter and dynamics and ends with light; while a 
fourth begins with the mechanical powers and closes with mag- 
netism and electricity. Even the special divisions, as electrici- 
ty, for example, can scarcely be said to be developed from one 
principle that necessarily comes first, to another that can be 
reached only at the end of a well-defined series. Some classifi- 
cation of topics can always be made, but the tendency to-day is 
to diminish rather than increase the number of classes. Con- 
siderations of intrinsic difficulty, or length of time that can be 
given without interruption, or the season of the year when sunny 
days may be expected, or other special points may lead to a 
preference as to the order of subjects, but there is little in the 
nature of the subjects themselves to determine it. 



The status of the student when he is to enter upon the work 
which this paper is to discuss, will depend upon the manner in 
which he obtained his first training in physics. He may have 
acquired his early knowledge by experimentation from the begin- 
ning, or he may have been taught from descriptive text-books 
supplemented by experimental lectures from the teacher, or he 
may have had a combination of both. In the first case, he had 
to find out principles and laws as well as (to him) disconnected 
facts by his own experimentation; in the second, he has been 
made acquainted with the leading laws and properties and per- 
haps has had some opportunity to verify and apply them. 
Whether an attempt to learn physics from the beginning by 
practice is profitable or advisable has been much discussed, and 
it is outside of our purpose to enter upon that question. It is a 
plan that has grown in favor greatly of late, and has been insist- 
ed upon by Harvard College, as a preparation for those who are 
to pursue the subject in college. Let us suppose the pupil to 
have acquired a general, though elementary, acquaintance with 
the principles of the science, — that he has reached the standard 
of at least a well-prepared college junior. For this he has prob- 
ably been called upon to cover the whole range of the subject 
whether by experiment, or by recitations and experimental lect- 
ures. The advocates of the two methods of preparation will 
find points to offset one another in the results attained. The 
experimental student will have acquired his knowledge in a very 
valuable way, by objective study, by the inductive method. He 
will have *' learned to do by doing.'* This has become a favor- 
ite idea with educators in almost every branch of learning, and 
its advantages are undeniable in most lines of work, but they are 
not equally great or equally obvious in all branches or at all 
stages. It is a most effective way so far as it goes, but in phy- 
sics the experiments concerning any one point, or involving any 
law, will have been so small in number under the best opportuni- 
ties, that the student must infer the law from instances idtogeth- 
er too few and too little varied, to justify an inference. Potent 
as the inductive method has been in science, its demonstrations 
are never incontestable, they never rise above a moral certainty, 
and do not even approach it, if the instances upon which the con- 
clusions are based are not numerous, or else very accurate. The 
student will in reality have done nothing more than illustrate a 
point, doing in a crude way what the lecturer before a large 
class does in a better way. Still the experiment and its results 
will impress themselves upon him because he did the work him- 
self. In this he will have the advantage of the lecture-taught 
student. The knowledge of the latter, however, is likely to be 
more correct as to principles. On the whole, the two classes may 
be said to approach the higher laboratory practice about equally 
well equipped: the former better prepared for manipulation 
with perhaps less readiness to appreciate the science; the latter 
better prepared to discriminate as to principles, but less expert 
in determining them. Didactic and experimental instruction 
are now so well combined in some secondary schools as to make 
their work superior to that offered in many colleges. Having 
been fairly well taught by any method, we may suppose the 
student ready for practical work somewhat more advanced than 
is to be had in secondary schools, or even in the general course 
of physics in an average American collie. What plan shall be 
followed in his laboratory work ? Presumably that plan is best 
which is best fitted to accomplish its purpose. What is the pur- 
pose of his work ? Usually not independent research or original 
investigation. Work of that class is generally undertaken only 
by graduates or special students, who are not obliged to accom- 
plish a definite amount in a given time. The higher laboratory 
work of the college undergraduate is for the purpose of making 
him practically familiar with physical laws, not in^ne ] 
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branch of physics, but throughout the whole subject ; for train- 
ing in making and reducing scientific observations ; for acquir- 
ing skill in manipulating and adjusting apparatus; all which is 
to result in giving him a good general knowledge of physics, if 
he follows the study no further, or to fit him for independent re- 
search if such is his design for the future. It is thus intermedi- 
ate in its thoroughness and definiteness between the preparation 
in elementary general principles of the science, and the work of 
the graduate or the advanced special student. 

What is likely to be the experience of a student in the college 
laboratory under what we have called the progressive method, 
supposing he has time enough in prospect to cover the entire 
field ? He will begin probably with a dosen companions in his 
difision, with the topic placed first in the order chosen, say 
properties of matter, and dynamics. One of the first operations 
he will be called upon to perform will be that of weighing a 
body. The skillful use of a delicate balance, will involve the crit- 
ical study of the balance itself. This will afford a good exercise 
in dynamics. To reduce to weight in vacuo , will necessitate the 
rea<Ung of the barometer, and an application of the laws of Boyle 
and of Charles, for the effect of temperature and pressure upon 
gases. Thus he will have been carried at once beyond the immedi- 
ate subject of physics to which he was intending to apply himself. 
However, it was merely an excursion. He may continue with 
this work until he has learned several modes of weighing, and 
with several types of apparatus. He must leara to measure 
time. Here he will be introduced to the use of the pendulum, per- 
haps the chronograph, and other devices for comparing intervals 
of time. The method of coincidences will be especially service- 
able, if he has a seconds clock and a reversible pendulum, by 
which to determine the accelerative force of gravity. Atwood*s 
machine, besides illustrating the laws of falling bodies, will 
serve for critical work in mechanics, if the effect of friction, and 
the mass of the large pulley are to be considered. Various other 
exercises in mechanics may be given him; he will hardly go on 
with less than these, and to each of thepe he will have given 
enough time and attention to become proficient in work of this 
kind, and will have given attention to as little else in physics as 
possible. 

If be passes next to the subject of heat, he will probably 
remain at this until he has dealt, if possible, as fully with 
its various phenomena. So far as these phenomena involve me- 
chanics he will have had some especial preparation by his previous 
work, and now he will be doing that work over again. For in- 
stance, in hygrometry the same principles relating to the effect of 
temperature and pressure upon the volume of a gas, will have to 
be considered. In specific heats, he will again go over the same 
kind of work as to masses and densities that he performed with 
the balance, and so on. But he will do nothing in electricity, 
even with the heating effect of an electric current, because be 
has not yet come to electricity. He will do heat pretty thoroughly 
but not completely. It will be so in each branch he studies. In 
every one, to do an exercise which is nominally one of a particu- 
lar class, he must employ principles of classes previously studied. 
Not until he has gone over the entire range of topics, from the 
first to the last, will he have taken account of all the principles 
meant to be included in his course, but when he has done so he 
will have had a most exhaustive training, for he will then have 
done nearly everything, not once or twice only, but very many 
times. His training by that time ought to be excellent, and bis 
knowledge extensive and acute. But to reach such a stage 
would require longer time or more exclusive devotion to physics 
than is usually provided for in an undergraduate course. If any 
thing less is done, however, it means not the omission of certain 
exercises, but of all the exercises pertaining to one or another 
entire class of topics. For instance, he may omit sound, or light, 
wholly. That would make a serious break in his course. By 
any of the usual arrangements, therefore, the whole subject will 
be obviously more or less disjointed if it is regarded as made up 
of members. Fortunately, the highest treatises seek to unify it 
instead of to dismember it. 

How will the student fare by the method of analysis? For an 
example, give him a piece of plate glass of convenient size. Of 



the various determinations regarding this specimen, some will be 
qualitative, others quantitative. Let him determine : 

1. Whether it is regular, and if so, its form Qualitative 

2. Its dimensions, giving area, thickness and vol- 

ume Quantitative 

8 Its mass (weighing) Quantitative 

4. If o.o.s. units are employed, this leads at once 

by dividing mass by volume, to density Quantitative 

6. But check this by weighing in water, for sp. gr. Quantitative 

6. If the plate is of considerable size, say 25 cms. 

X 80 cms. and a small spherometer is availa- 
ble, test the surface for flatness, and map out 

irregularities Quantitative 

(This will serve to show the meaning of instru- 
mental limitations as to precision and ac- 
curacy) 

7. If possible, compare this with the irregularities 

of surface, shown by reflection of light, with 
telescope, or by interference bands when in 
contact with true < ' flat." Qualitative 

8. Determine its index of refraction. ... Quantitative 

9. Its hardness Qualitative 

10. Its color, by absorption in spectrum Qualitative 

11. Whether it is homogeneous, by transmission of 

polarized light Qualitative 

12. Its specific heat Quantitative 

Some of these may be out of the reach of many laboratory 

equipments or only determinable with the help of instruments 
too delicate to be put into the hands of any but the best students, 
but still other determinations might be made. Undoubtedly by 
the time the student has finished such an analysis he will have a 
very complete knowledge of the specimen he has been working 
upon, and although, in the instance here cited, the object under 
scrutiny may seem a trivial one, and the knowledge of its prop- 
erties no useful addition to his stock of information, not every 
one nvay be so. Tet what a range of physics was involved even 
in this apparently useless analysis t In scientific training it will 
not have been useless. 

As another example, suppose a steel rod be given him to ex- 
amine. Cutting off a piece about 10 cms. in length, he mi^ht 
determine its dimensions, mass, density, and specific heat. With 
the long portion he can ascertain its rigidity (by torsion), Young's 
modulus (by flexure), velocity of sound in it (by longitudinal vi- 
brations), and compare this with the velocity determined from 
the ratio of elastioity to density. He might magnetize a short 
piece, say 20 cms., by permanent magnets, and by timing its os- 
cillations, and observing the deflection it gives a needle, deter- 
mine its magnetic moment, strength of pole, and strength of field 
in which it swung. Let him then demagnetize it by heating, 
remagnetize by electric current, and compare its moment now 
with what it was before. These latter, though not properties of 
the steel itself, are obtained as consequences of its magnetic char- 
acter. He might also employ such a magnetized bar to deter- 
mine its moment of inertia experimentally, and check by calcula- 
tion from its mass and dimensions. Thus he will have brought 
into application numerous principles of mechanics, of acoustics, 
of heat and of magnetism, each of which gives opportunity for 
work of any required degree of care and precision, involving all 
the fundamental operations of weighing, measuring, and timing. 
By the former method he will learn to what extent any one 
quality is found in numerous specimens examined ; by the latter, 
to what extent these numerous and varied qualities are found in 
the one specimen examined ; by the former he learns one feature 
of many things, by the latter, many features of one thing. But 
in learning the one feature he confines his attention chiefly to a 
few principles of science and needs extend his knowledge of 
physics no further than to apply these few principles, no matter 
to how many objects, and there is always the danger of breaking 
off his work with only a partial view of the science; whereas in 
learning many features, though confined to only one object, each 
feature involves one or more distinct principles of science, and 
the many of them represent a wide range of scientific knowledge. 
This gives to the student, therefore, indetd it imposes upon him, 
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a broad CQlture none the less deep because of its breadth, even if 
he has had time for the analysis of but one specimen, while the 
other almost inevitably results in confining his labors and his at- 
tainments within narrow limits. Whenever it can be done, a 
determination of any sort should be made by two processes as 
nearly independent of each other as possible. For example, the 
radius of curvature of a lens might be determined by comparing 
the size of an object, as a scale, with that of its image formed by 
reflection from the lens surface ; and it might be calculated from 
spherometer measurements. While there are some points in 
physics which the progressive method would reach and the 
method of analysis miss, the latter would the more readily lend 
itself to such twofold determinations. 

There are operations such as the calibration of a thermometer, 
determining a rate of vibration, adjusting special forms of appar- 
atus and determining their constants, etc., that cannot be classi- 
fied in any simple manner. An attempt to adhere strictly to any 
clearly defined method throughout the whole course of physics 
would be unwise and unprofitable. The recognition of a method 
and of its legitimate limits, however, cannot fail to be of service 
to a judicious instructor. The limitations of the laboratories 
themselves in many cases compel a departure from any method 
and cause the work to degenerate into an unsystematic perform- 
ing of experiments. It must be admitted, too, that such is the 
character of the work in some instances where the equipment is 
very complete. 

A NEW METHOD OF CHILD STUDY. 

BT J. MARK BALDWIN. TOBONTO, CANADA. 

Thb current discussions of the more elementary mental pro- 
cesses show that we lack clearness in our conceptions of the 
earlier stages of mental life. This is evident enough to call out 
frequent appeals for * * scientific " child study. The word * 'scien- 
tific " is all right, as far as it goes; but as soon as we come to 
ask what constitutes scientific child study, and why it is that we 
have so little of it, we find no clear answer, and we go on as be- 
fore accepting the same anecdotes of fond mothers and repeat- 
ing the inane observations of Egger and Max MtUler. 

Of course there are only two ways of studying a child, as of 
studying any other object— observation and experiment. But 
who can observe, and who can experiment? Who can look 
through a telescope and ** observe'* a new satalite? Only 
a skillful astronomer. Who can hear a patient's hesitating 
speech and *• observe " aphasia ? Only a neurologist. Observa- 
tion means the acutest exercise of the discriminating faculty 
of the scientific specialist. And yet most of the observations 
which we have in this field were made by girls who, before 
their marriage, knew less about the human body than they did 
about the moon or a wild fiower (having got this latter informa- 
tion from Steele's ** Thirteen Weeks ") or by a father who sees 
his child when the boy is dressed up, for an hour a day, and who 
has never slept in the same room with him in his life ; by people 
who never heard the distinction between reflex and voluntary 
action, or that between nervous adaptation and conscious selec- 
tion. Only the psychologist can ''observe" the child, and he 
must be so saturated with his information and his theories that 
the conduct of the child becomes instinct with meaning for 
mind and body. 

And as for ''experiment, " greater still is the need. Many a 
thing a child is said to do— a little judicious experimenting— a 
little arrangement of the essential requirements of the act in 
question — shows it is altogether incapable of doing. But to do 
this we must have our theories, and have our critical moulds ar- 
ranged beforehand. That most vicious and Philistine attempt 
in some quarters to put science in the straight- jacket of barren 
observation, to shut out the life-blood of all science— speculative 
advance into the secrets of things — this ultra positivistic cry has 
come here as everywhere else, and put a ban upon theory. On 
the contrary give us theories, theories, always theories I Let 
every man who has a theory pronounce his theory ! This is just 
the difference between the mother and the psychologist — she has 
no theories, he has. She may bring up a family of a dozen and 



not be able to make a single thrustworthy observation : he may 
be able from one sound of one yearling to confirm theories of 
the neurologist and educator, which are momentous for the 
future training and welfare of the child. 

In the matter of experimenting with children, therefore, our 
theories must guide our work — guide it into channels which are 
safe for the growth of the child, stimulating to his powers, defin- 
ite and enlightening in the outcome. All this has been largely 
lacking, I think, so far, both in scientific psychology and in ap- 
plied pedagogy. The implication of physiological and mental 
is so close in infancy, the mere animal can do so much to ape 
reason, and the rational is so helpless under the leading of in- 
stince, impulse, and external necessity, that the task is exces- 
sively difficult^to say nothing of the extreme delicacy and ten- 
derness of the budding tendrils of the mind. Experiment? 
Every time we send a child out of the home to the school, we 
subject him to experiment of the most serious and alarming kind. 
He goes into the hands of a teacher who is not only not wise 
unto the child's salvation, but who is on the contrary a machine 
for administering a single experiment, to an infinite variety of 
children. It is perfectly certain that two in every three chil- 
dren are irretrievably damaged in their mental and moral develop- 
ment in the school ; but I am not at all sure that they would fare 
any better if they stayed at home I The children are experi- 
mented with so much and so unwisely, anyhow, that it is possi- 
ble that a little experiment, intentionally guided by real insight 
and psychological information, would do them good. 

With this preamble, I wish to call attention to a possible 
method of experimenting with young children, which has not 
been before noted to my knowledge. In endeavoring to bring 
questions like the degree of memory, recognition, association, 
etc., present in an infant to a practical test, considerable em- 
barrassment has always been experienced in construing safely the 
child's responses. Of course the only way a child's mind can be 
studied is through its expression — facial, lingual, vocal, muscu- 
lar; and the first question, i.e., What did the infant do? must be 
followed by a second, i.e.. What did his doing that mean ? And 
the second question is, as I have said, the harder question, and 
the one which requires more knowledge and insight. It is evident, 
on the surface, that the farther away we get in the child's life 
from simple inherited or refiex responses, the more complicated 
do the responsive processes become, and the greater becomes the 
difiSculty of analysing them, and arriving at a true picture of 
the real mental condition which lies back of them. 

To illustrate this confusion, I may cite about the one problem 
which psychologists have attempted to solve by experiments on 
children, i.e., the determination of the order of rise of the child's 
perception of the different spectral colors. Preyer starts the 
series of experiments by showing a child various colors and re- 
quiring the child to name them, the results being expressed in 
percentages of true answers to the whole number. Now this ex- 
periment involves no less than four different questions, and the 
results give absolutely no clue to their analysis. It involves, 1, 
the child!s distinguishing different colors simultaneously dis- 
played before it (i.e., the complete development of the child's color 
sensation apparatus) ; 2, the child's ability to recognize or iden- 
tify a color after having seen it once ; 8, an association between 
the child*8 color-seeing and word-hearing memories, by which 
the name is brought up; 4, equally ready facility in the pro- 
nunciation of the various color names which the child recog- 
nizes: and there is the further embarrassment, that any such 
process which involves association, is as varied as the lives of 
children. The single fact that speech is acquired long after 
objects and some colors are distinguished, shows that Preyer's 
results are worthless as far as the problem of color perception is 
concerned. 

That the fourth element pointed out above is a real source of 
confusion is shown by the fact that children recognize many 
words which they cannot pronounce readily. Binet, who repre- 
sents the second phase in the development of this experimental 
problem, realized this, and varied the conditions by naming a 
color and then requiring the child to pick out the correspond in go 
color. This gave resu 1 is different not only from Breye^ 
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from those which EUoet reached hy Preyer*8 method. For ex- 
ample, Preyer'a child identified yellow better than any other 
color, a result which no one has confirmed. 

The further objectioo that colors might be distinguished before 
the word association is established at all, is also seen by Binet, and 
his attempt to eliminate that source of error constitutes what we 
may call the third stage in the statement of the problem. He 
adopts the mithode de reconnaissance as preferable to the nUthode 
d^appdlation. This consisted, in his experiments, in showing to 
a child a colored counter, and then asking the child to pick out 
the same color from a number of different colored counters. 

This reduces the question to the secoud of the four I have named 
above. It is the usual method of testing for color-blindness. It 
answers very well for color-blindness; for what we really want 
to learn in the case of a sailor or a signal-man is whether he can 
recognize a determined color when it is repeated ; that is, does he 
know green or red to be the same as his former experience of 
green or red. But it is evident that there is still a more funda- 
mental question in the matter — the real question of color per- 
ception. It is quite possible a child might not recognize an iso- 
lated color quality when he could really very well distinguish 
color qualities side by side. It is the question just now coming 
to the front, the question of absolute V8. relative recognition, or 
immediate vs. mediate recognition. The last question is this: 
When does the child get the different color sensations (not recog- 
nitions) and in what order ? 

A further point of criticism of Binet^s results serves to illustrate 
my argument. Binet rules out the influence of the word mem- 
ories which were necessary to Preyer's results by his nUthode de 
reconnaissance. The child recognizes again the color just seen. 
Now any one who has followed the course of recent discussions 
of recognition must know that the mediation of word associations 
is not ruled out in these cases in children of 8 to 5 years old or 
even younger. Lehmann finds colored wools are recognized 
when the colors are those whose names are known (Benennung's 
association), and that shades which have not peculiar names, or 
whose names are not known, are not recognized. Scripture has 
shown that an unobserved or unintelligible element — a Nebenvor- 
sUUung — may serve as the link of recognition without rising 
again to clear consciousness a second time. It is, of course, use- 
less, if these results be trustworthy, to attempt to get recognitions 
clear of word memories after color names have once been learned 
by the child. It would seem that the question ought to be taken up 
with younger children. Binet's experiments were in the interval 
between the child's 32d and 40th weeks. It is perhaps a con- 
firmation of Lehmann^s position, that the colors least recognized 
in Binet^s list are shades whose names are less familiar to children : 
his list, in order of certainty of recognition, is red, blue, green, 
rose, maroon, violet, and yellow by the mSthode dappellation; 
and, by both methods together, red, blue, orange, maroon, rose, 
Tiolet, green, white, and yellow.* 

This color question may suffice to make clear the essentials of 
a true experimental method. Only when we catch the motor re- 
sponse in its simplicity is it a true index of the sensory stimulus 
in its si mplicity. I have accordingly attempted to reach a method 
of child study which would yield a series of experiments whose 
results would be in terms of the most fundamental motor reac- 
tions of the infant, which could be easily and pleasantly con- 
ducted, and which would be of wide application. The child's 
hand- movements are, I think, the most nearly ideal in this re- 
spect. The hand reflects the first stimulations, the most stimu- 
lations, and, becoming the most mobile and executive organ of 
volition, attains the most varied and interesting offices of utility. 
We have spontaneous arm and hand movements, refiex move- 
ments, reaching-out movements, grasping movements, imitating 
movements, manipulating movements, and voluntary efforts — all 
these, in order, reflecting the development of the mind. The 
organs of speech are only later brought into use, and their use for 
speech involves an already high development of mind, hence the 
error in Preyer's results. It has accordingly seemed to me worth 
while to find whether a child's reaching movements would reflect 

> Calculated trem Binei'a detailed reeolts (Revae Philoeoplilqae, 18M, n., 
6ttff.)b7Mr.P.Trac7. 



with any degree of regularity the modifications of its sensibility, 
and, if so, how far this could be made a method of experimenting 
with young children. 

Before speaking, however, of applications, I may adduce one 
or two other considerations which tend to show that some such 
dynamogeoic method is theoretically valid. F6r^ showed that 
sensory stimulations of all kin(}s increase the maximum hand- 
pressure. Colors (seen) have regular and each its peculiar effect 
upon movement. Tones have similar infiuence. The ticking of 
a watch is more clearly perceived if a sound is heard at the same 
time. Further, the reaction- time of hand-movements is shorter 
if the stimulus (sound, etc.) be more intense. There is an en- 
largement of the hand, through increased blood -pressure, when a 
loud sound is heard. These, and a variety of other facts upon 
which the law of dynamogenesis rests, seem to afford justification 
for the view that the infant's hand- movements (say) in reaching 
and grasping will be an index of the kind and intensity of its 
sensory experiences. Magendie ' long ago suggested measuring 
changes in sensibility by the corresponding changes in blood- 
pressure. 

Further, it is not necessary to embarrass ourselves with the 
question whether the band-movements are voluntary or not. 
However we may differ as to the circumstances of the rise of vo- 
lition, it is still true that after its rise the child's reactions are for 
a long time quite under the lead of its sensory life. It lives so 
fully in the immediate present and so closely in touch with its 
environment, that the influences which lead to movement can be 
detected with great regularity. In this case the sensations, which 
are movement-stimuli, become what we may call ''effort-stimuli,'* 
and the child's hand-efforts become our indications of the rela- 
tive degree of discrimination, attractiveness, etc., of the different 
sensations. 

Suppose we hang a piece of meat up over Carlo's bead and tell 
him to jump for it. His first jump falls short of the meat. He 
jumps again and clears a greater distance. Why does he jump 
farther the second time ? Not because he argues that a harder jump 
is necessary to secure the meat, but because by the first jump he 
got more smell, blood-color, and appetite-stimulus from the meat. 
Now suppose it be a red rag instead of meat, and Carlo refuse 
to jump a second time. This is not because he concludes the 
rag would choke him, but because he gets a kind of sensation 
which takes away what appetite-stimulus he already had. The 
thing is a thing of sensational dynamogeny or ** suggestion," and 
the child-state up to his 24th month (more or less) is just about 
the same. 

The following questions, I think, might be taken up by this 
method : — 

1. The presence of different color sensations as shown by the 
number and persistence of the child's effort to grasp the color. 

2. The relative attractiveness of different colors measured in 
the same way. 

8. The relative attractiveness of different color combinations. 

4. The relative exactness of distance-estimation as shown by 
the child's efforts to reach over distances for objects. 

5. The relative attractiveness of different visual outlines (stars, 
circles, etc.) cut in the same attractive color, etc. 

6. The relative use of right, left, and both hands. 

7. The rise of imitative movements. 

8. The rise of voluntary movements. 

I am quite aware of the meagreness of this list; but one has 
only to remember the fact that there is no such thing yet as 
a psycho-physics of the active life, that this side of psychol- 
ogy is terra incognita to the experimentalist.' If the method 
proves reliable in one-half of these questions, then so much gain. 
I have applied it to questions 1, 2, 4, 6, and 7 with results, 
some of which I have already published in this journal. Other 
papers will be devoted to these detailed applications. 

• Fto6, **Seii8atloii et Movement,*" p. 56. 

* I eee no reason tliat a method oould not be devised for teatinff the mottve 
inttaenoee of preeentatlons In terms of the time eUpeed stnoe their experlenoe- 
I have announced elsewhere {Ptoce«dino9 of Congr—for Bxper. Psyehologif, 
London, 18M), the first reeolts of a reeearoh conducted upon adults byswsb • 
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JAPANESE NURSERY NOTES. 

BT ALBEBT 8. ASHMBAD, M.D., NEW TOBK CITT. 

It has often been said that the Japanese are the most interest- 
ing, the strangest) even the quaintest, people we know. In no 
regard is this truer than in the care they take of their babies. 
Such a strong foundation is more necessary than elsewhere, to a 
nation where man is born to remain a baby his whole life. We, 
destined to exercise stronger and more serious minds, would be, 
at the very beginning of our existence, deteriorated by such in- 
genuous, untiring care. 

I have spoken in ^another article* of the long-continued lacta- 
tion of Japanese women, as benefiting both mother and child ; 
also of the care taken of pregnant women, in which a solicitude 
displays itself, at the same time, clever and loving. This 
tender and intelligent attention paid to the born baby is the 
second part of that unique Japanese system of rearing healthy 
and happy men, which makes European and American ladies 
forget that so many other Japanese conceits are a severe shock to 
their feelings. During the dentition period the children have an 
extra diet, consisting of fish and small crustacesB. Japanese not 
being a carnivorous people, this is natural enough. If they ate 
meat, they would give their children beef very likely. But it is 
certainly to the advantage of the bony structure of the child to 
be, on first entering the adult course of eating, fed in the Japanese 
manner. 

The abominable diaper is unknown to the Japanese. They use 
only a breech-clout, which is removed at the moment of defeca- 
tion. The child then is put in such a position that its legs strad- 
dle the arms, his body and head resting against the abdomen of the 
parent, who, gently rocking it in a certain rhythmical, tentative 
fashion, and accompanying his action with a kind of low whis- 
tling, reminding you of a lullaby, gives his offspring ils first 
lesson in personal cleanliness, which, to the Japanese mind, is 
exceedingly next to godliness. It will be seen how, by this 
method, unnatural positions are avoided, a thing the more im- 
portant that Japan is the country of worms, distomata, etc. 

It is known probably to every reading person that Japan, like 
all oriental lands, is. for obvious reasons, furnitureless. It does 
not even know the cradle. As Diogenes made a cup of his hollow 
hand, thus the Japanese mother makes a cradle with the back of 
an older child, an ambulating, delightful cradle, where it stays 
from morning to night, and is unrhythmically rocked according 
to the chances and sports which the day offers to its patient and 
loving victim. Her back, of course, is its first cradle; when it 
wants the breast, it reaches over or under her arm for it. 

The cause of the absence of furniture is the presence of tropical 
vermin. This awful presence is probably also the cause of the 
carpetless state of the nursery. The floor is covered with stuffed 
straw mats, thick and elastic ; it is the usual floor of a Japanese 
house. The floor is mopped every day with salt water ; it is, in 
fact, a chlorine wash. It must be remembered that in Japan the 
dirt of the street is not carried into the room, sandals and shoes 
being left at the front door. The necessity of keeping the floor 
in a sanitary condition is more important in Japan than anywhere 
else, because of the national habit not only of sitting, but sleeping 
on the floor. 

There is a singular difference between the carriage of Japanese 
children and the way in which our children walk and move about. 
The Japanese urchin, whose feet never knew the unkind pressure 
of tight shoes, and, in fact, no pressure at all, walks more erect, 
is more sure-footed. In fair weather he wears flat straw sandals ; 
in these sandals the big toe is widely separated from the others, 
which gives the child a surer foundation. In wet weather he 
must maintain his equilibrium on his stilt-like wooden clogs, 
which keep his feet dry, at the same time compelling him to ac- 
quire an extraordinary power over his own motions. 

There is in Japan no kissing, not even in the nursery. All the 
dangers, which have been so elequently described in newspapers 
some time ago, arising from the touch of lips, in human love 

1 ^ On the Kon-Bxlstenod of Raoliltlfl In Japan," Medical Record, Oct. 11, 
180a 



directly, and at the communion table indirectly, are avoided by 
the national aversion for labial contact. 

The sexes are separated at an early age, and the separation is 
maintained until marriage. After marriage the husband has a 
right to annex to his household as many concubines as his means 
allow. If his wife is delicate, she will perhaps suggest some 
friend of hers, who will prove rather an ally than a rival. At 
any rate, there will be no diminution of the friendship between 
the two women. When pregnancy occurs, a second concubine 
may be suggested, and no such addition ever troubles the quiet 
waters of a Japanese household. It is incredible of what amount 
of peace and, consequently, happiness, the absence of the green- 
monster alone may be the cause. 

When she loses a child, the Japanese mother does not wring 
her hands and look up to heaven ; she sits with folded hands, 
sunken head, her eyes looking into her lap. Japanese grief has 
been very eloquently described by my colleague in Japan, Pro- 
fessor Wernich, and I think it will be a good winding-up of this 
little article if I quote a passage of his remarkable book, ** Qeo- 
graphico-Medical Studies:" ** However often I have witnessed 
the death of dear relations, children, for instance, or husbands, I 
never had occasion to observe the wringing of hands, to which 
European women of the lower classes are so much addicted. A 
bitter sorrow was expressed through deep sinking of the head, 
grasping the hands together, shedding of tears. That strong 
mental agony, which digs into the soul, so to speak, and takes 
hold of it, like a bodily pain, seems to be unknown to them. They 
never * turn to heaven their faces bathed in tears,' an action which 
to us seems not only natural and in perfect accord with the 
essence of grief, but is considered as beautiful and as a worthy sub- 
ject of artistic representation. In prayers the Japanese mother does 
not lift her eyes to heaven ; with bent head, the body somewhat 
shrunk together, with hands put together by the palms and 
slightly raised to the level of the chin, she sends her humble 
prayer, for quite concrete things, you may be sure, to Buddha." 



NOTES AND NEWS. 



Professor Martin, on account of his serious and prolonged 
ill health, has tendered his resignation of the professorship of 
biology which he has held in the Johns Hopkins University since 
1876. 

— The third volume of ** Hermetic Philosophy," by Styx, has 
just been issued from the press of J. B. Lippincott Company of 
Philadelphia, completing the work. It is quite different in form 
from the other two volumes, being a dialogue in imitation of 
Plato on the question, ** Can virtue and science be taught? " The 
author says in his preface: ** Having already written two vol- 
umes on the essential teachings of the Hermetic Philosophy, and 
fl^ding that they are not profitable attractions, as we hoped they 
would be. we have concluded to vary the performance." Whether 
the new volume will prove more attractive than the earlier ones 
or not may perhaps be doubted ; but it is more readable, and con- 
tains much less of the peculiar stuff known as occultism than 
they did, though it contains enough for moet readers. A large 
part of the book is taken up with ridicule of the *' Christian sci- 
entists," which is suggestive of the dispute between the pot and 
the kettle; but a good deal of space is also devoted to setting 
forth the theosophical doctrine of reminiscence and reincarnation, 
or, in other words, the transmigration of souls. The question 
about the nature of virtue and whether virtue can be taught is 
discussed in various aspects; but the light that is shed upon it is 
rather what Milton calls ** darkness visible." The production of 
several works of this kind in these times seems to us a singular 
phenomenon, hardly to be accounted for on ordinary principles; 
but it is apparently due to the general break-up of the old creeds, 
which has left a vacuum that men seek to fill with some doctrine 
or other, true, false, or nonsensical, as the case may be. For our 
part, we cannot conceive how any one can write such books, and, 
as we read them, we cannot help thinking that the authors do 
not really believe the doctrines they set forth. 
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orite, which he purposes to take in to Chicago next year for a^ 
exhibit. , 

A further consideration, which would seem to imply a ooneid- 
erable interval between the two movements, is that the follow- 
ing succession of events would seem called for to explain the 
facts : — 

1. A glacial movement bringing the material of which the con- 
glomerate is composed, and which includes about the usual pro- 
portion of local and remote ingredients. 

2. A melting of the ice and floods, surpassing in extent those 
of the later epoch, for the conglomerate, as before stated, lies 
regularly at a higher level than the later gravels. 

8. Another forward movement of the ice to account for the 
ground moraine overljing the conglomerate; and 
4. Another melting of the ice to deposit the later gravels. 



EVIDENCE OF TWO PRE-MORATNIC GLACIAL MOVE- 
MENTS,' 

BT Q. D. SWKXBT, DOAITC OOLLBGB, CBBTK, NEBRASKA. 

The valley of Rook River, running southward through southern 
Wisconsin and northern Illinois, is a very deep pre glacial erosion 
gorge, cat through Lower Silurian rocks and filled with assorted, 
incoherent glacial sands and gravels. Artesian wells go down sev- 
eral hundred feet through these gravels before striking rock. The 
region lies to the south of the great terminal moraine. 

Along the bluffs of this valley, at various points, there is ex- 
posed a conglomerate, composed also of glacial gravels; it is a 
pudding stone, thoroughly indurated, so as to make an excellent 
rook for cellar- walls and the like; in some cases it is cemented 
together by a calcareous matrix, in other oases there is a large 
percentage of iron hydroxide in the cementing material. 

I have long known some of these outcrops, and have been puzzled 
by them; but have supposed that they were due to local causes 
affecting the gravels which everywhere fill the broad valley; but 
some more careful observations this summer reveal these facts : — 

1. They rise, in every case that I have observed, ten to twenty 
feet above the river bottoms. 

2. They are overlaid in some cases by the boulder-clay, con- 
taining unasserted, striated pebbles. 

S. They occur, so far as I can discover, and I am pretty familiar 
with the region, which was my native county, only on the ex- 
treme edge of the bluffs overlooking the broad river bottoms, or 
on the bXuSa of valleys of some width which were tributaries to 
the main valley when its latest bottoms were formed. They ap- 
pear, in other words, to be remnants of older gravels which once 
filled the valley, but were mostly cut away by the floods which 
deposited the later, unconsolidated gravels now filling the valley 
and constituting its flood-plain at a level of ten to twenty feet 
bdow the top of the conglomerate. In one place the extreme 
hice of the bluff, immediately below an outcrop of the conglom- 
erate, was made up of layers of the light*colored, incoherent 
graveK aUernating with dark, iron-stained mat<erial, evidently 
derived from the older conglomerate, which then formed the 
bluffs against which the stream washed. 

This distinction of age is confirmed by the occurrence of the 
ground moraine of ihe latest glacial movement in this region, 
overlying the consolidated gravels. 

There is no dtM:tsive evidence that the interval between these 
movements was one of great duration, but the striking contrast 
in appeamnce between the loose gravels and the conglomerate 
tends to impre^ one with the idea that the latter is relatively 
very oUL So striking is this appearance, that at one exposure 
which I visited I found the owner of the field laboriously digging 
up an outcropping mass of this congkMnerate. somewhat harder 
and redder than usual, under the supposition that it was a mete- 

) Paper re«l before the Nebraska Acad««iy of Sdeaoes, Dec ST, isn. 



SOME NOTES ON LIGHTHOUSE APPARATUS. 

BY J. KXNWARD, C.B., F.8.A., BIBMIJIGHAJf, ENGLAND. 

In 1851, the United States possessed four sea-lights on the 
dioptric system. In 1891 the number was of sea-lighcs 138, of 
harbor lights 526, in addition to about 100 of the small apparatus 
called range-lenses and lens-lanterns. 

This magnificent progress in forty years reflects the highest 
credit on the Government and on its nautical and engineering 
officers. Under official auspices in 1851, a moet exhaustive en- 
quiry was promoted into the merits of the dioptric or refracting 
system of Ugbts of Augustin Fresnel in comparison with the 
catoptric or reflecting system which it had begun to supersede. 
The i«sult having been ascertained to prove a sevenfold supe- 
riority for the dioptric system, the government authorized the 
lighting of the United States coast- line on an imposing scale, and 
it has ever since taken a watchful and inteUigent interest in the 
advancement of lighthouse science, and in the gradual provision 
of the best forms of optical and mechanical apparatus. 

The steps of progress, indeed, in lighthouse design and con- 
struction have been many and important. The first home of this 
industry was in France, where the illustrious mathematician 
and physicist to whose practical genius the lenticular system i.n 
due, lived his short life, dying in 1827. The celebrated Tour de 
Cordouan, at the mouth of the Garonne, was the first lighthous«» 
to receive the new installation of his lenses. The names of 
Leonar Fresnel, brother of Augustin, of Soleil, Letoumeau, 
Lepaute, Sautter, Barbier, Degrand, Allard, Reynaud, Bourdelles, 
Bernard, and others follow in brilliant succession in France, as 
engineers, constructors, or contributors to the literature of the 
subject; while in the United Kingdom the great family of the 
Stevensons, Mr. James Chance, Dr. John Hopkinson, Sir James 
Douglas and Mr. Wigham of Dublin, may be cited as equally 
distinguished. 

Nor have the authorities of the United States, while availing 
themselves fully of the labors and researches of all these expert?, 
been backward in adding American names to the list of honor. 
To mention only three. General Alexander, Major George Elliot, 
and Major D. P. Heap are worthy, in their special work, of the 
country of such men of science as Professor Heory and Professor 
Newcomb. 

It is particularly to Major Heap of New York that credit is 
due not only in selecting the most novel and striking forms of 
apparatus produced in Europe, but also in promoting the design 
and construction in the SUtes, of the lanterns, lamps, clockwork, 
pedestals, etc. , which are indispensable to it. Major Heap is the 
author, too, of an excellent compilation on lighthouses. 

Let me glance at some of the past achievements and present 
resources of lighthouse science. 

During the past ten or fifteen years the great extension of com- 
merce, the opening of new ports, the multiplication of steam 
vessels of all classes, and the striking acceleration of their speed, 
hare affected lighthouses and lightships in the three essential 
points of number, power, and distinctiveness. The chief mara- 
time countries of the world — the United States, Great Britain 
and her colonies and dependencies, France, Holland, Italy, and 
Denmark, hare endowed their coasts with an imposing array of 
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lights, and their needs are not nearly satisBed. It was eloquently 
said by the Secretary of State at the International Marine Con- 
ference at Washington in 1889 : ' ' The spoken languages of the 
world will continue to be many, but necessity commands that 
the unspoken language of the sea shall be one.** Thus the signal- 
lighting of the sea-coasts and of the ships traversing the sea is a 
work truly and emphatically international — a work which 
neither in its magnitude nor its variety suggests any notion of 
finality. For instance, the English Admiralty published in 1862 
forty notices to mariners in relation to lights, buoys, dangers, 
etc., in all the work. In 1802 its similar notices amounted to 
over 600. 

The considerations of power or intensity and of distinctiveness 
follow naturally on the numerical increase of lighthouses. The 
early illuminating apparatus of Fresnel and his successors were 
mainly confined to two forms, fixed and revolving, the latter 
being approximately from six to eight times as powerful as the 
former, the four- wick vegetable oil flame b«ing the brightest 
illuminant in both. Subsequently composite lights of both fixed 
and revolving sections were adopted, as well as more effective 
flames. Next followed the important enhancement of revolving 
apparatus by the holophotal system of Thomas Stevenson, who 
also introduced the use of condensing prisms and of mirrors for 
fixed lights, and who lastly, after many minor improvements, 
suggested the maximum size of lens yet attained, called the hyper- 
radial — a light particularly suited to great headlands and other 
stations where ranges of visibility of thirty or forty miles are 
necessary. The increase iKirijMiMtt of the potency of lamps — . 
thanks chiefly to the unwearied and intelligent labors of Sir 
James Douglass with petroleum, and of Mr. Wigham of Dublin 
with gas — has given due effect to these great developments of 
dimension. The first-order revolving light shortly to be estab- 
lished on Heceta Head, Oregon, the work of Messrs. Chance of 
England, is an example of the holophotal system with twenty six 
prisms of a radius of 920 millimetres. Mosquito Inlet, Florida, 
erected in 1887, is an example of a hyper-radial fixed light of 
1380 millimetres radius, with prisms, on the holophotal system. 
This was constructed by Messrs. Barbier & Co. of Paris. Dondra 
Head and Barberyn, Ceylon, are examples of hyper- radial revolv- 
ing Hghts without prisms, and with lenses of 80^ vertical angle. 
These lights are the work of Messrs. Chance. 

Power or intensity of beam has also been attained by super- 
posing one lens apparatus on another, increasing pro tanto the 
total effectiveness of the light. Mr. Brown of Lewisham, Eng- 
land, was the first (in 1859) to propose this arrangement of lenses, 
and Mr. Wigham of Dublin the first (1872) to csrry itout in some 
fine Irish lights constructed by French makers. Messrs. Chance 
have since constructed striking examples of the biform type for 
Bishop Bock and Round Island, Scilly Isles, for the Bull Rock, 
Ireland, and for the Eddystone, English Channel. 

A further method of intensifying lighthouse beams is the elec- 
tric illuminant. Here the United States have not been backward 
in following the example of Great Britain and France, though 
the American use has been more conspicuous in buoys and 
beacons than in sea-lights like the St. Catherines in England, the 
Isle of May in Scotland, or the Cap Grisnez or Ushant in 
France. 

It is, however, beginning to be understood that the electric 
light in its present condition is not, save in a few cases, to be too 
strongly recommended for lighthouse service. Its cost, when ap- 
plied to large apparatus, both for instalment and for mainten- 
ance is very considerable, and in thick weather its superiority of 
penetration to the rays of gas or oil lamps of the present imposing 
dimensions is a much controverted point. It is, indeed, a mixed 
question, for the lighthouse engineer and the financial secretary, 
to be determined according to the nautical and economical con- 
ditions of each station. Yet it must never be forgotten that the 
true way of estimating the combined effectiveness and expense 
of a light is tn divide the units of first cost and annual mainten- 
ance by the units of power or intensity. 

A more important consideration seems to be that of distinctive- 
ness. The early French plan of making a portion of the appar- 
tus of fixed optical sections and a portion of revolving optical 



sections has the obvious disability of inequality of range where 
the light is white throughout or red throughout, so that a vessel 
observing the fiash at a certain distance can only see the fixed 
beam at a much less distance, and can only know the true char- 
acter of the light after an interval more or less prolonged. When 
color is used for the revolving portion this difference is no doubt 
much diminished, but it is still too great. A light wholly of re- 
volving sections is preferable for all purposes in these days of 
high speed and multiplied traffic. And it is the revolving light 
that affords a much greater number of characteristics than the 
fixed. The group-flashing system in double and triple series by 
optical combinations, first introduced by Dr. John Hopkinson 
and Messrs. Chance in 1876, has been adopted all over the world; 
and the gas group-fiashing system of Mr. Wigham, of about the 
same date, has been extensively used in Ireland. Combinations 
of red and white fiashing lights, where the former is rendered 
as powerful as the latter by special optical contrivances, have 
been repeatedly employed, especially by Messrs. Chance. 

A very valuable form of distinction largely adopted in modem 
times, is the occulting light, that is, a fixed beam interrupted by 
a short darkness instead of a long darkness interrupted by a short 
flash as in a revolving light. The sharp contrast of dark and 
light is thus substituted for the old fixed light, and this is par- 
ticularly valuable for ports and harbors where shore and ship 
lights are now so much more numerous and powerful than before. 
A very simple form of clockwork, designed by the writer, gives 
movement to the occulting screens for small lights and to the 
vertically dropping screen which is preferable for sea lights where 
the occulting system is accounted powerful enough for a sea- 
light. In occulting lights care should be taken that the duration 
of darkness should be sufficient to affect the eye sensibly, as. for 
instance, two seconds at least. There is a growing tendency, 
also, to make the fiashes of revolving lights too short in duration 
or too quick in recurrence. The difficulty of identifying a light 
and of taking a bearing by it is thus much increased, and the 
wear and tear of the mechanism for rotating the apparatus becomes 
very serious despite the recent expedient of a mercury trough in 
which the framework revolves. 

The most approved optical and mechanical arrangements for 
our lighthouses would be of little avail if the aliment oil or gas, 
which sustains the greater number of them, were of unsuitable 
quality. As regards gas there need be no other provision than 
that made for the town or harbor supply near the lighthouse, and 
the only need is to use it with adequate pressure in an appro- 
priate burner in single or multiple jets or rings. As regards oil, 
the different vegetable varieties, the chief of which was colza, 
have now nearly fallen into disuse, giving place to petroleum in 
some of its many forms. The luminiferous properties of good 
oil and good gas are almost equal, but the cost of petroleum is 
not more than one-fourth that of vegetable oil, and not greater 
than that of gas, while its extreme pliability and convenience 
make it quite as valuable as gas. The lighthouse world is in- 
debted to an American, Captain Doty, for first showing, twenty 
years ago, how mineral oil could be used in a multiple-wick 
burner, and it is indebted also to America for the largest and best 
supplies of the oil itself. The only drawback has been the un- 
doubted greater risk of fire and explosion, but even this has been 
obviated by the introduction of the variety called '* heavy min- 
eral oil,*' which, having a fiashing point of 340^ to 270^, is almost 
absolutely safe. It is now generally used in Europe. 

The improvement of burners fit for mineral illuminants has 
proceeded, as I have said, well nigh to perfection in the hands of 
the Trinity Bouse of London and of their late engineer, Sir James 
Douglass. His six-wick burner is of the power of about 900 
candles consuming about -^ of a gallon per hour ; his ten-wick 
burner is of about 2,200 candles, consuming about l-iV of a gal- 
lon per hour. I believe that no form of the Doty or any other 
oil-burner equals this. The pressure -lamps of Messrs. Chance 
used with such burners seem to secure the maximum of advan- 
tage in the focus of any dioptric sea-light. Very much excellent 
work, however, in the way of improvement of burners, has been 
achieved by Major Heap and by Mr. Funck, his assistant at Tomp- 
kinsville. 



Digitized by 



Lroogle 



2l8 



SCIENCE. 



[Vol. XXI. No. 533 



It is a singular fact that, despite all the improvemeDts of the 
dioptric system and the vital urgency of the matter, the side and 
mast lights of vessels still remain to a large extent in so imper- 
fect a condition. In Paris and Birmingham, the only seats of the 
manufacture of dioptric lights, ship lights with true lenses have 
long been constructed on the same principles of the sea-lights 
which have a radius thirteen times as great. The writer has 
long urged, both publicly and privately, the employment of more 
powerful lights at sea, and more particularly the equalization of 
the power of these lights by using electricity in incandescent 
lamps of unequal intensity, in the colored side lights, so that 
meeting or passing vessels shall understand the course and char- 
acter of each other at much greater distances than are now sanc- 
tioned by statutory rules. At the International Marine Confer- 
ence in Washington, in 1889, the subject of ship lights was amply 
discussed with reference to azimuthal ranges and vertical diver- 
gences, and the conclusions formulated are being now interna- 
tionally adopted. But the question of greater intensity of beam 
and of equality of beam does not appear to have been considered 
in relation to the greatly changed conditions of vessels thronging 
the high and narrow seas in these days, and to the ever-increasing 
frequency of accidents by collision at night. I earnestly hope 
that the authorities of the United States will yet again take the 
initiative in effecting this final improvement in ship lights. 

In closing for the present these few remarks on lighthouses it 
is impossible not to give expression to feelings of admiration for 
the liberal and enlightened policy of the United States in main- 
taining the lighthouses of their immense coast-line free of toll to 
all the maritime world. America sets a shining example to 
many an older country in this as in many other wajs May her 
maritime prosperity abundantly increase I 



A JAPANESE SICK WITH SCARLET- FEVER. » 

BY AI^ERT S. ASHMBAD, M.D., NEW YORK CITY. 

I HAVE been introduced to a Japanese gentleman, aged 28, liv- 
ing in Brooklyn, who is undergoing treatment by Dr. Benjamin 
Ayres for scar let- fever. As this is the first case of ecar let-fever 
I have ever seen in a Japanese, I report it to you. To-day is the 
twenty eighth day of the disease. There has been no temperature 
during the last two weeks. Desquamation has been general for 
three weeks, mostly behind the knees and about the shoulders. 
He has now scaly desquamation on the palms and soles ; noticed 
first by the patient on the backs of the hands. The throat showed 
very marked symptoms and is even now very distinctly red and 
inflamed. Highest temperature 108i; no albumenaria. 

I content myself with this short sketch, as, I think, Dr. Ayres 
will make a more complete report. 

I am the more interested in this case, as it is supposed that the 
Japanese have an immunity from scarlet- fever. I have tried, 
without success, several times to inoculate a Japanese subject 
with the disease, in the hope of producing a protective virus. 
More recently I inoculated two children who had been exposed to 
the contagion of scarlet-fever with the blood-serum from a blister 
on the body of a child who, having had scarlet-fever previously, 
was artificially immune. 

These children, whether protected or not, did not take the dis- 
ease. More recently still, I have inoculated two cases of scarlet- 
fever with pure blood-serum from a blister on the body of an 
adult, who was also artificially immune. The inoculations were 
made in the arms on the third, fourth, and fifth days. In these 
latter cases there was no effect if diminished desquamation is not 
to be considered as one. Both cases ran a mild course. It is my 
opinion, on which, having so little to go upon, I would not insist 
too strongly, that blood-serum from an artificially immune sub- 
ject has a virtue, if not curative, at least preventive. Dr. Seward 
of the Willard Parker Hospital promised me to make a further 
investigation in the scarlet-fever ward of his hospital. 

I have given you these facts to show you what reasons I have 
to be particularly interested in the case on which 1 have sum- 
marily reported. 

1 Commonicttted to Uie Tei-L-Kwai. 



ELECTRICAL NOTES. 

If a student of molecular physics had been asked a few months 
ago for an exphination of the phenomenon seen when an elec- 
trical discharge is passed through a Gkissler tube, he would not 
have hesitated in his reply. He would have shown, from the re- 
searches of J. J. Thomson and others, that the phenomenon, in 
the case of the non-striated discharge, is akin to that of electro- 
lysis, that disassociation was a necessary accompaniment; that, 
in the case of the striated discharge, the electricity was carried 
partly by convection and partly by electrolysis, that this was 
shown by the fact that the conduction did not proceed with the 
velocity of light, that each stria was a place where electrolysis 
was taking place, and each dark band a place where the elec- 
tricity was carried by convection, that the reason why the dis- 
charge was not produced with mercury vapor is that it cannot be 
disEissociated, and that the reason that it takes place so readily 
with other gases is that the converse is the case. 

But the recent work of Herr Hertz and Dr. Lenard has caused 
considerable doubt to be thrown on some parts of this theory. Not 
that the theory as given above may not be true after all, but it 
must first explain the phenomeoa discovered by the above-named 
scientists, and at present this seems difficult. 

A short account of them is as follows : If we take a Crookee 
tube, i.e., a tube in which exhaustion has been carried to such an 
extent that the discharge is no longer visible, except where it 
strikes upon the glass, or some other solid or phosphorescent 
substance, we find that, as the exhaustion progresses, the rays 
issuing from the cathode, and producing incandesceoce or phos- 
phorescence, instead of passing directly from the cathode to the 
anode, tend to move in a straight line, normal to the cathode. 
This discharge has been supposed, one might almost say proved, 
by Crookes, in a series of most masterly experiments, to consist 
of highly charged atoms of gas, repelled with great violence from 
the cathode. As the exhaustion becomes more and more thor- 
ough, fewer and fewer atoms are left in the tube, and conse- 
quently the trajectories of the atoms become more and more 
nearly straight lines, and, if the tube is bent at an angle between 
the electrodes, the discharge will strike against the glass. 

If this is the real nature of the discharge, it would seem on 
first sight that it should not be able to pass through a metallic 
substance. Yet it has been discovered by Herr Hertz that this is 
not the case, that it passes readily through thin metal plates. 
From these two facts, that the discharge takes place in straight 
lines, and that it passes through thin metal plates, Dr. Lenard 
conceived the idea that it should be possible to produce the dis- 
charge in a Crookes tube and make it pass out into the air, and 
the experiment, when tried, proved successful. 

The apparatus used was as follows : A Crookes tube, whose two 
ends we will call A and B, had the cathode electrode sealed in at 
A. This was of the usual form, and projected some distance into 
the tube. The anode consisted of a tube of aluminium, only a 
little smaller than the size of the glass tube containing it, and 
surrounding the cathode. On the discharge taking place it 
would, instead of passing directly from the cathode to the anode, 
as in the case where the gas was not so much rarefied, proceed 
normally from the cathode and out of the open end of the alu- 
minium tube constituting the anode and strike against the glass 
at the other end of the Crookes tube. In these experiments, that 
end was cut off, and a metal plate cemented across the opening. 
In the middle of this metal plate a small hole, 1.7 millimetres, 
was drilled, and this was covered by a sheet of aluminium, .0008 
millimetres thick. Consequently, when the discharge struck 
against the aluminium plate, the latter being permeable to it, it 
passed out into the air. This was shown by a luminous discharge 
just outside the sheet of aluminium, and by the fact that phos- 
phorescent substances placed there behaved in the same manner 
as when exposed to the cathode discharge in a Crookes tube. If, 
in place of air, other gases were made to surround the aluminium 
plate, very different effects were obtained. If the gas was hydro- 
gen, the discharge, after passing through the alumkiium window, 
was not scattered so much. If carbonic acid gas, the scattermg 
was much greater. Dr. Lenard points out that, as all gases at 
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the same temperature have the same number of molecules to the 
cubic centimetre, this shows that it is not the number but the 
kind of molecules which determines the scattering. But perhaps 
the most important experiments were those in which the dis- 
charge was allowed to pass into another tube which bad been 
exhausted so far as possible. It was argued that if the cathode 
discharge was due to the projection of atoms from the cathode 
that it could not take place in an absolute vacuum. The tube 
into which the discharge was to pass was exhausted as far as 
possible, i e., until a twenty-centimetre spark would not pass 
from one electrode of the absolute vacuum tube to the other. 
Notwithstanding this extreme exhaustion, the discharge passed 
freely through, as was shown by the phosphorescence of sub- 
stances placed at the other end. The conclusion which Dr. Lenard 
draws from this experiment is that the cathode rays are really 
processes in the ether, and not due to the movement of atoms. 

On account of the difficulty of obtaining an absolute vacuum, 
Dr. Lenard's results cannot be accepted as final. Even at the 
exhaustion obtained by him it may be calculated that there are 
quite a sufficient number of atoms left to produce the phenome- 
non (using the results of J. J. Thomson and Chattock in the calcu- 
lation), even neglecting the number contained in the layer of air 
on the sides of the tube, and which would be driven off into the 
tube so soon as the discbarge began to pass. Moreover, it is 
quite possible to conceive that a discbarge of atoms from the 
cathode, on reaching a thin metal sheet, and being abruptly 
stopped by it, might propagate an electric disturbance proceeding 
from the other side of the sheet of metal, and so drive off another 
set of charged atoms. If there were any way of obtaining an 
absolute vacuum, of course the question could be answered defi- 
nitely, but this is impossible, and we must wait for further results 
before attempting an explanation. R. A. F. 



LETTERS TO THE EDITOR. 



«*« Oorrespondents are reqtteated to be om brief aM potsible. The tortter'a name 
i§in€M caaee requirexl as proof of good faith. 

On reqxieet in advance^ one hundred copies of the number containing his 
eommunicatio7i icill be furnished free to any correspondent. 

The editor will be glad to publish any queries conaonant with the character 
of the journal. 

Low Temperatures. 

In your issue of Jan. 27, page 50, it is stated that the Franklin 
Search Expedition, under Lieutenant Frederick Schwatka, in 
1879-80, experienced a temperature of — 71® C. 

This is an error, as I have heard Lieutenant Schwatka in many 
conversations refer to it as *• seventy-one degrees below zero, 
Fahrenheit." 

I enclose a copy of a letter now in a collection belonging to 
my brother: — 

Tacoma, Wash., Sept. 15, 1892. 

On the third of January, 1880, my Arctic exploring party en- 
countered a degree of cold of seventy -one below zero, Fahrenheit, 
or one hundred and three degrees below the freezing-point of that 
scale, the coldest we noted on the trip, and the coldest ever en- 
countered by white men travelling in the field, for that day we 
moved our camp some twelve miles. It will be a cold day when 
that record gets left. Fbedebick Schwatka. 

Fred. G. Plxthmeb. 
Taooma, Wash., Feb. 11., 1888. 



Where is the Litre? 



It must be a source of regret to all interested in metrology that 
so much time was expended in the preparation, and so much 
space in the publication of the leading article in Science for March 
17, entitled * * Where is the Litre ? " etc. Even if the instruction 
contained in the article be reinforced by the amusement which it 
famishes, the result is quite incommensurate with the labor 
which must have been involved in its production. 

Ignorance of the recognized principles of metrology has led to 
certain conclusions which will generally be harmless on account 
of the very magnitude of their errors. The sermonizing finish to 
the article, beginning with the sentence, '*In spite of the much 
lauded simplicity of metric measures,'* etc., may, however, mis- 



lead a few readers whose ideas have been befogged by the perusal 
of the previous three pages. It will be well to remind them, 
therefore, that the apparent bewildering confusion as to the value 
of the litre has no relation whatever to the ** simplicity of the 
metric system." Indeed, the confusion might have been rendered 
vastly greater, the alleged case against the metric system much 
stronger, and the entire article more picturesque, if the author 
had introduced the **gus" of Arabia, the "pik" of Egypt, and 
the ''sun " of Japan, the value of each of which in metres must 
always be a matter of considerable uncertainty. 

The following simple statements may be of value. It is gen- 
erally agreed among metrologists that natural standards of length 
and mass are not at present easily attainable. Our knowledge of 
physical or astronomical constants must continually increase in 
precision as methods and instruments are improved. Such con- 
stants are, therefore, unsuitable for standards, because standards 
should, first of all, be invariable as far as possible. Artificial 
standards can be made of more convenient dimensions, can be 
multiplied with almost any required degree of precision, and their 
invariability is perhaps as well assured as that of any suggestive 
national standard. 

It was originally proposed to derive the metre from the dimen- 
sions of the earth. We know that the metre is not the one ten- 
millionth of the quadrant of the meridian passing through Paris, 
but that fact does not in the slightest degree lessen the value of 
the metre as a unit of length. Its value is so nearly that, that it 
is exceedingly convenient to use in ordinary calculations relating 
to the earth, not requiring a high degree of precision. 

It was also proposed originally to establish some sort of a simple 
relation between the unit of length and the unit of mass. As 
length and mass have no natural relation to each other, any 
numerical ratio must depend on a physical constant, namely, the 
density of some selected kind of matter. The determination of 
this must be a matter of experiment, and its value can never be 
absolutely known. For this reason any relation between the 
unit of length and the unit of mass must always be an approxi- 
mation. The unit of mass must, therefore, be an artificial, inde- 
pendent unit. 

The new international prototype of the metre is, in length, an 
exact reproduction of the old metre of the archives, as far as can 
be determined by the most recent and most perfect means of 
comparison. The new international prototype kilogramme is 
identical, in mass, with the old kilogramme of the archives, as 
far as can be determined by the most precise and delicate weigh- 
ings ever made. 

It was originally intended that the mass of the kilogramme of 
the archives should be that of a cubic decimetre of pure water at 
its maximum density. As this involves the knowledge of a physi- 
cal constant, it was not possible to realize this relation exactly, 
and it never will be possible. 

In determining volumes which do not exceed a certain limit, it 
has been found that greater accuracy can ordinarily be secured 
by the indirect method of determining the mass of a liquid of 
known density, than by direct geometrical processes. The appli- 
cation of the latter requires simple forms whose linear dimensions 
may be easily and accurately measured. The former depends 
only on the accuracy attainable in mass measurement and density 
determination. 

This method of volume measurement has usually been regarded, 
however, as a matter of convenience only. Thus, the U. S. gal- 
lon is defined as a volume of 281 cubic inches; in standardizing 
measures of capacity in gallons, it has always been customary 
to use the indirect mass-density method. The mass of water 
which has been assumed to represent this volume has varied from 
time to time as our knowledge of the physical constants involved 
advanced. 

The litre was originally assumed to be identical in volume 
with the cubic decimetre, and there could be no possible objection 
to confining the term litre strictly to this meaning. But, as noted 
above, it being vastly more convenient to use the mass-density 
method in determining volumes, much of the uncertainty of pre- 
cise volumetric work would be avoided by defining the litre as the 
volume of a kilogramme of water at maximum density 
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RecogDizing the wisdom of this course, the loternational Com- 
mittee of Weights and Measures, in October, 1880, resolved that 
in its publications and in its official use the term litre should be 
used to express the volume of a kilogramme of pure water at 
maximum density. The one- thousandth part of this, that is to 
say, the volume of a gramme of pure water at maximum density 
is called the millimetre, and the abbreviation ml. is used to stand 
for it. 

The litre and the miUUitre, therefore, are not precisely identi- 
cal with the cubic decimetre and the cubic centimetre. The 
difference, however, is very small, and may safely be neglected 
in all ordinary operations. Where a high degree of accuracy is 
required, it will usually be found that the results are primarily 
obtained by the mass-density method, and that no correction is 
required. 

The International Bureau is engaged in an elaborate investiga- 
tion of the relations of mass, volume, aod density in pure water, 
and, when the results are available, they will doubtless satisfy 
the most exacting demands. T. C. Mendbmhall. 

Wishlnstoii, D.O., AprU 14. 



On the Teaching of Biology. 



If the article ** On the Emergence of a Sham Biology in 
America," by Mr. Conway MacMillan, printed in Science for 
April 7th, 1898, had appeared in a special journal, it would not 
be worth while to notice it, but since Science reaches many people 
who are not specialists in any branch of biology, it may not be 
a waste of time to point out some of its special merits. 

The author of the article looks over the courses offered in 
biology in some of the leading universities of the country, and, 
finding that botany does not receive adequate treatment, he ap- 
parently becomes fired with the serious purpose of exposing what 
he illogically calls a '' sham " science. 

The Johns Hopkins University, which has done as much as, if 
not more than, any other single institution in the country, for the 
advancement of biological science in America, during the last 
seventeen years, is stigmatized in a way which will highly amuse 
those who are acquainted with its work. This institution is ac- 
cused of dishonesty in naming its zoological courses. *' Injus- 
tice," '* wrecker-light use of the word * biology,'" ** protective 
mimicry in a university curriculum," ''perpetrating a confidence 
game upon a board of trustees," are some of the choice phrases 
which are indulged in. These fiattering remarks are not limited 
to the institution; they extend even to its graduates. "The 
cool effrontery of this would have surprised me had I not known 
the marvellous, sometimes continuous, sometimes 'sporadic, 
always insular capabilities of the Johns Hopkins biologist for 
blatant philistinism in regard to things botanical." 

Of oourse it is not necessary to take such criticism as this seri- 
ously.. The tone of the article is so thoroughly bad, and the 
looseness of statement so completely inconsistent with anything 
bordering on scientific accuracy, that sober criticism is well nigh 
impossible. 

The chief merit of the paper lies in pointing out the great value 
which a good course in general biology, such as that given for 
many years at the Johns Hopkins University, may possess for an 
average student, who will follow it with a fair degree of fidelity. 
Such a student would have learned what Lamarck, Treviranus, 
and Bichat comprehended, and what Huxley and the school of 
biologists who have been inspired by his teaching have striven 
with signal success to inculcate, — that the study of biology is 
not, as this erratic writer supposes, two disciplines, but one die- 
cipline, the study of living phenomena, in which the distinction 
between plant and animal, in the widest sense, is one of secondary 
importance. 

A student who had followed this general biological course with 
a fair degree of success would have learned that * ' biological 
science is not to be set over against physical science in the 
broadest sense," but that in this broadest sense biology is a phy- 
sical science, co5rdinate with chemistry and physics. In biology 
there is no natural cleavage into two branches, botany and 
zoology, any more than there is a natural constriction of chem- 



istry into the studies of minerals and the compounds of cart>on, 
because the plane of division in either case would be a purely 
imaginary one. An appreciation of this truth does not conflict 
with the obvious fact that biologists in general find it convenient 
to specialize either in the direction of the study of plants or the 
study of animals. Biology is often primarily divided, for con- 
venience, into study of living structure and study of function, or 
into morphology and physiology, because the study of living 
structure is one subordinate discipline, and the study of function 
is another. For further convenience we may further classify 
these sub-sciences, according to their subject-matter, into vege- 
table morphology and animal morphology on the one hand, and 
into vegetable and animal physiology on the other. 

Let an institution that sets about to teach biology do all it can 
to put t)efore its students the principal facts of morphology and 
physiology of both plants and animals, but to pronounce its 
work, if well done, a '' sham," through its inability to cover the 
whole field, is, to say the least, a very fiagrant misuse of lan- 
guage. The title of Mr. MacMillan's article is misleading, and 
the whole tone of it is characterized by this glaring misuse of 
words. He does not distinguish between a <* sham " science and 
a science too much ** restricted " or *' narrowed." Even if we 
grant the most that is said in regard to the teaching of biology 
at some of the institutions named, all that would be proved would 
be that the science of biology bad been too much restricted at 
these places, not that there was any element of '* sham " in it. 
The work which the Johns Hopkins University has done for the 
study of biology in this country proves conclusively that there 
has been no element of *' sham " in its methods. 

I find in the Johns Hopkins University Circulars for March, 
1808, No. 104, eleven courses offered to students in the biological 
department, including seminaries and clubs. One course is an- 
nounced in **Cryptogamic Botany"; the rest have reference 
almost exclusively to animal physiology and morphology. An 
elementary course in botany has been given at this university 
for years, and lecture courses in vegetable morphology and phy- 
siology of a more technical nature have been offered from time 
to time, showing that the study of plants is far from being ig- 
nored. The biological work of this university, as is well known, 
has been chiefly devoted to the study of animal physiology and 
morphology, and the work that it has undertaken it has done 
eminently well. Nothing could be more unjust than any infer- 
ence that this university has encouraged its students to under* 
value the study of plants. On the contrary, it has regretted tiiat 
it has had no fully equipped botanical laboratory to offer its stu- 
dents, and it has uniformly advised them to go to institutions 
better equipped in this department for the special study of plants. 

It is not possible for every institution to take the same color 
with reference to the special lines of scientific investigation, but 
this is a different thing from saying that it is not desirable for 
every institution to have a well-balanced curriculum. In most of 
the smaller colleges the man at the head of his department is the 
only teacher in it, and if he is a botanist his work will soon take 
on a botanical tinge; if morphologist or physiologist, his special 
work is sure to come to the front. This explains a good deal of 
the **6ham" element that Mr. MacMillan has discovered in 
American biological teaching. 

The stimulus which comes from the association of specialists 
in a large educational centre is undoubtedly very helpful, but as 
soon as students commence to leave the elementary stages of 
their work, and to enter upon special lines of investigation, their 
sympathies immediately diverge with increasing rapidity. It is 
therefore desirable that this loss of sympathy on the part of one 
specialist for the work of another, should be postponed as long as 
possible. One means of accomplishing this in a large university, 
in the case of biology for instance, is undoubtedly to present the 
whole subject in the fullest manner, especially in the elementary 
courses. 

There is no doubt that every biologist, whatever the special 
line of work to which he devotes himself, should have the same 
training up to the point of specialization, in at least chemistry, 
physics, morphology, and physiology. The attitude of mind which 
Mr. MacMillan displays comes from a lack of this early, compre- 
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heDsive training, or at least from the lack of profiting by it. If 
while himself a student at the John Hopkins Uniyersitj, he had 
determined to get all there was in the admirable elementary 
courses which are there offered in general biography, zodlogy, 
animal physiology and embryology, instead of interesting himself 
from the first mainly in plants, he would not only haTe been en- 
abled to take a broader Tiew of his specialty, but would not have 
committed himself to the position in which this article places 
him. 

lir. MacMillan incidentally remarks that he has "not at present 
time to discuss the fundamental absurdity of courses in ' general 
biology,' as if it were possible to plunge boldly into comparative 
study of plants and animals before one has studied plants and 
animals themselves. It is as if one should enter upon analytical 
statics and follow it up by geometry and the calculus." Here 
again Mr. MacMillan demonstrates the urgent need of a good 
course in general biology for botanists as well as for zodlogists. 
Here the analogy drawn is false. Zodlogy and botany do not 
bear a similar relation to biology that geometry and the calculus 
bear to the higher mathematics. The instruments for solving 
problems in botany and zo^^logy are essentially the same, such as 
good observation, sound reasoning, a knowledge of technical 
methods, and of the other physical sciences. 

It is not necessary for the student to examine a large number 
of organisms in order to come face to face with the fundamental 
properties of living things, and this fact proves that Huxley and 
his successors are right in insisting that the study of biology is 
one discipline. To teach the student this, and to lead him to 
discover some of the wider agreements and differences of living 
organisms, is of more intellectual value to him than to conduct 
him at the start to the more special study of either plants or an- 
imals. This is true whether he is to become a specialist in biolo- 
gy or not. 

Some of the chief merits of Mr. MacMillan's paper have now 
been pointed out. A subordinate merit which it possesses is that 
of calling attention to the defect in many institutions of not in- 
cluding botany in their curriculum, or in not giving it the prom- 
inence which it deserves. If he had limited himself to pointing 
out this defect, without casting slurs upon honored institutions 
and their graduates, in an offensive way, his article might have 
done good. Fbancis H. Herrick. 

Adelbert College, Cleveland, OHio, April ISth, 1893. 



A New Source of the So-Called Mexican Onyx. 

LovEBS of the beautiful, in the way of high-grade material for 
decorative work, will be pleased to learn of the recent discovery, 
on the peninsula of Lower California, of extensive deposits of the 
so-called Mexican onyx. The new find is some 150 miles south- 
east of San Diego, and 50 miles from the Pacific coast. The ma- 
terial, as is the case with that of Mexico proper and other 
sources, is a travertine (i.e., a spring deposit) and not stalagmitic. 
The deposits are essentially superficial, the material in many in- 
stances so occurring as to be taken directly from the surface of 
the ground by means of bars and without previous stripping. 
The colors are light green, rose, and white, variously veined and 
tinted, and of great beauty, while in compactness of texture, 
susceptibility to polish and freedom from flaws, the material 
leaves little to be desired. A company has already been organ- 
ized for working the deposits, and the first shipment has reached 
St. Louis, to be cat and polished for exhibition at Chicago during 
the World's Columbian Exhibition. George P. Merbill. 

Washington, D.C. 
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The MetaspemuB of ike Minneeoia Valley. A list of the higher 
seed -producing plants indigenous to the drainage basin of the 
Minnesota River. By Conwat MacMillan. Minneapolis, 
1892. 839 pp. 2 Maps. S^. 

Botahists will examine this volume with interest, because of the 
numerous new features it presents. It is the first of the botanical 



reports of the Geological and Natural History Survey of Minne- 
sota, and, while entirely local in its character, it is very far be- 
yond the usual local catalog^ie. It contains a record of 1,174 
species and varieties, distributed among 407 genera and 106 fam- 
ilies. Under each family reference is made to the place of its 
original characterization, the number of genera and species, liv* 
ing or extinct, it contains, and its distribution in a very general 
way. Under each genus we have the synonomy as fully as may 
be, again with a reference to the number of species and their 
more detailed distribution. Finally, under each species and variety 
the synonomy is given, still more detailed distribution, and men- 
tion of herbaria where specimens are to be found. It will thus be 
seen that, while it is a catalogue of plants, it is one in a wider 
sense than the majority of such publications. Its interest and 
value to botanists lie not alone in the various facts above referred 
to, but because it discards the time-honored arrangement of 
orders, such as is foupd in the ordinary manuals and text-books, 
and introduces the newer and more natural system of classifica- 
tion. It contains, besides, a discussion of the factors upon which 
classification is based principles of geographical distribution, and 
extraordinary statistical detail respecting the plants named in 
the list. 

We turn first to the classification and nomenclature. We well 
recollect when we first began to study botany, the feeling of sat- 
isfaction that was felt at the seeming stability of the science. 
We had been familiar with the discussions of zodlogists and geol- 
ogists regarding the condition of nomenclatute in their respective 
branches, and the botanical manuals gave no sign of changes that 
were to come, or indicated the presence of dangerous ground. 
But rumblings of the coming eruption were soon heard, although 
it was not until the publication of that amazing book of Kuntze^s, 
<* Revisio genera plantarum/' which has turned everything upside 
down and set the whole botanical world by the ears, that the full 
violence of the eruption was realized. Against many of the sug- 
gestions of this reformer there has been open revolt, but upon 
the whole the effect has been good. It is true it has compelled 
those who learned their botany some years ago (o learn much of 
it over again, and has made our latest text-books obsolete or old- 
fashioned, but it has also put the science upon a more stable 
foundation. 

The discussion of generic and specific names has introduced the 
perennially fertile subject, a natural classification of orders. The 
plan of placing Ranunculaceas at the head of Anthophyta and 
GraminesB at the foot is so familiar that scarcely any other seems 
possible. It has been recognized, however, that the system 
was very faulty, and numerous endeavors have been made to 
change it. As long ago as 18^8 the present writer, in an article 
entitled '* On the Position of the Ck>mpo6it8S and Orchidess in the 
Natural S>stem,'** pointed out that the old arrangement was far 
from being the best; and he made some suggestions as to what 
families should take the highest rank. He suggested that among 
dicotyledons CompositSB should be regarded as the highest, inas- 
much as here is found the largest production of seed (the end of all 
plant life) with the least expenditure of material, and, at the same 
time, with ample provision for cross fertilization. The immense 
number of species and their great range were also cited to prove 
their high position. The impossibility of arranging the orders in a 
strictly natural and yet lineal system was recognized, but it was 
suggested that the LabiatsB were somewhat parallel with the Com- 
positse in their differentiation ; while with that order were asso- 
ciated, as near allies, VerbenaceaB. Boragineae, and Scrophularinse. 
Among polypetalous orders LeguminossB was placed highest, fol- 
lowed closely by RosacesB, SaxifragacesB, Umbelliferse, and Ranun- 
culacese. Among monocotyledons the Orchidesd were accorded 
the highest rank, mainly because of their large numbers, wide dis- 
tribution, varied form, and elaborate means for cross fertilization. 
At the same time, a general scheme was proposed, which is repro- 
duced here. In it, it will be observed that there are four general 
lines of descent, viz., from OrchidesB, Liliaceas, Palmsd, and 
Graminesd. The relative rank of the smaller orders is not that 
which has been followed in the volume under review, but the 

1 Amerloan NaturaUst, December, 1888. Also read In the Mlnoeapolls 
meeUng of the A. A. A. 8. / ' ^^ ^^ ^^ I ^^ 

Digitized by VnOOy IC 



222 



SCIENCE. 



[Vol. XXI. No. 533 



Chart of the Monocotyledons, 



OroblleflB 
Bur m axmiace»~ 
Hydroobarldee 
— NaiadaceflB 
Pontederlaceie' 



Scltamlnee~ 



"LUlacea^ 
I 



Bro 
I 
"Amaryllldett. 



eliaoecB 

HsmordoraceeB 



Allsmaoee 
TrinrldcsB 



DioflooreaceflB 

jancacecB 



RoxburghlaceflB 



IrldesB 



Taocaoeea 



PbUydraceflB 



Rai 



patiacMB 



I FlagellarleflB- 

ComnaellQaceffi 



GimmiBeeB- 



I 



-XyrldeaB— MayaoesB 



Cyperaceffi 



Brlocauleffi 
I 
Restlacfffi 

I 



Palme 

Pandanee 

Arolden 

> I I 
Cyclacantbacee Typbacee 

LemnacetB 



CentrolepodeaB 



placing of OrchidesB at the head of one alliance, and GraminesB 
of another, agrees with the general scheme. Again, among the 
dicotyledons Compositsd is regarded as the highest and Ranun- 
culacesB is placed well down in the scale. The whole arrange- 
ment is that of Engler and PrantI,* but it corresponds so well 
with the provisional outline suggested by the writer of this that 
he has called attention to it. 
Professor MacMillan's plan in the citation of authorities is in 

• Natnr. Pflansenf am , 1887-1808. 



all cases to preserve the original 8peci6c name, except when this is 
the same as the genus, when the next oldest name is substituted. 
This is in accordance with the rules adopted by the botanists of 
the American Association for the Advancement of Science. All 
may not agree to this exception, but to the present writer it seems 
the better plan. Another feature, more or less of an innovation 
in botany, is to use lower-case letters instead of capitals in all 
specific names, no matter what the source from which they have 
been derived. This is the plan adopted in some of the other 
sciences, notably in paleontology, and it is being rapidly adopted 
by botanists. 

Inasmuch as the old divisions of the Dicotyledons — PolypetalsB, 
GamopetalsB, and Apetalae — have been discarded, a new series of 
terms is needed, and those adopted in the volume are as fol- 
lows: — 

Division A. — Protophyta. 

Division B. — Metaphy ta. 

Plants where sexuality has not been (A) or where it has been 
developed (B). Under B we have:— 

(I.) Gamophyta, which develop sexual plants from their eggs 
without any spore-producing structure intervening, such as pond 
scums, black mold, and algse like (Edogonium; and 

(II.) Sporophyta, in which the fertilized egg is divided into a 
cellular structure capable of growth, and consists of a spore from 
which sexual plants are produced. 

Then comes the division of (II.) into (1) Thallophyla, (2) Arche- 
goniata, and (3) Metaspermss. In (1) are included the great mass 
of sea-weeds, algae, and fungi. In (2) we have Chara, Nitella^ 
coniferous trees, the extinct Lepidodendron, etc., and in (8) we 
have those forms producing seeds in a closed ovary. Finally 
the MetaspermsB are divided into two groups: (a) Archichalydeas, 
without a perianth or having one made up of separate leaves, 
about equal to the old groups Apetalsd and Polypetalse, and (b) 
Metachlamydesd, in which the perianth leaves are united, and 
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which equals the old group Gkkmopetalsd, The classification may 
be tabulated as follows:— 
A,— Protopbyta. 
B. — Metaphyta. 

I. Gamophyta. 
n. Sporophyta. 

(1) Thallophyta. 

(2) ArchegODiatee. 

(3) Metaspermsd. 

a. Chalazagameffi (a single genus Ccuuarina), 

b. PorogamesB. 

* Monocotyledons. 
♦♦ Dicotyledons, 
t Archicblamydesd. 
ft Metachlamydesd. 
While following the classification of Engler and Prantl to a 
large extent, Professor MacMillan takes issue with them upon 
some points. One of these is the nature of the Mycetozoa, or, as 
they are more commonly called, Myxomycetes. He believes them 
to be animals rather than plants. It is difficult for the present 
writer to see why the motility of the Plasmodium of these plants, 
really the only animal-like feature they possess, should be regarded 
as very different in character from the motility of the swarm- 
spores of such universally recognized plants as Hydrodidyon, 
(^dogoniunif VolvoXy and others. If motility in conjunction with 
lack of chlorophyll be evidence of the animal nature of the 
Myxomycetes, why should not the stationary Hydra, multiply- 
ing (as it can) when cut into small pieces, and possessing chloro- 
phyll, be considered a plant? Or where are we to place Dionoea, 
Drosera, and the like, that present movements analogous to, if 
not precisely the same as, the contractile powers of many animals? 
The hard and fast lines between the animal and the vegetable 
kingdoms have long since been broken down, and there is as 
much justice in placing Myxomycetes with vegetables as in 
placing Protista with animals. The fact of motility, the absence 
of chlorophyll, or both combined, can scarcely be sufficient to 



overbalance the preponderance of facts showing the distinct veg- 
etable nature of the slime-molds. 

There is a long and interesting discussion of the relationships 
of the metasperic flora of the region, in which the general features 
of geographical distribution and the factors concerned with it are 
considered. The history of the region is regarded as of prime 
importance, and past time has been a most potent factor in the 
work. As the Metaspermsd have existed on the earth since as 
far back as Jurassic times, this history begins then. Glacial 
time, however, was the period most immediately concerned with 
the present distribution. Many plants previous to that epoch 
lived in Minnesota which were driven away never to return, or 
which were entirely exterminated; while, on the other hand, 
many species were found after the close of the period entirely 
unknown before. The Sequoias, once widely spread over the 
continent, but now occupying so restricted a range, he considers 
to be an indication of the great competition existing between 
plants in Tertiary times, their great height and giant bulk show- 
ing the magnitude of the struggle. So, on the other hand, the 
CompositsB are regarded as representing a type that permitted 
wonderful variation, and hence great adaptability to changed 
conditions. 

The 150 pages devoted to statistics of the flora can only be ipen- 
tioned here. Even a detailed statement of the heads treated of 
would give but a faint idea of the elaborateness of the discussion. 
A very full index (66 pages) gives easy reference to all species, 
genera, and orders mentioned. Altogether this is the most elab- 
orate catalogue of plants of a limited district it has ever been our 
lot to examine. Its use of modern classiflcation and nomen- 
clature will make it of very great interest and value to all sys- 
tematic botanists, and, while all may not agree with the author 
in his many suggestions or innovations, there are none but will 
recognize the enormous amount of labor put into the volume. It 
is greatly to be desired that other limited floras be as completely 
dissected and discussed. Joseph F. J>^jfES. 

Washington, D.C., March 87. 
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For Brain- Workers, the Weak and 
Debilitated. 

Horsford's Acid Phosphate 

is without exception the Best 
Remedy for relieving Mental 
and Nervous Exhaustion ; and 
where the system has become 
debilitated by disease, it acts as 
a general tonic and vitalizer, 
affording sustenance to both 
brain and body. 

Dr. J. C. Wilson, Philadelphia, Pa., 
says: '* I have used it as a general tonic, 
and in particular in the debility and 
dyspepsia of overworked men, with sat- 
isfactory results." 

Descriptive pamphlet free. 
Romtord Chemieal Works. ProTMence, R. I. 



Beware of Snbstitutes and Imitations. 



Exchanges. 

[Free of charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.l 



The andersigned has skins of Pennsylyania and 
New Jersey birds, as well as other natural history 
specimens: which he wishes to exchange for ma- 
rine, fresh water, and earthworms of the oonth and 
Went. Correspondence with collectors desired. 
J. Percy Moore. School of Biology, Uniyersity of 
Pennsylyania, Philadelphia. -^^ «*•<' - ""^ 

For sale or exchange.— I haye a Galieraph type- 
writer (No. 2) in perfect order and nearly new. It 
is in a heayy leather, plnsh-lined office case, the 
whole costing me about 9100. I desire to obtain for 
it, either by sale or exchange, anew. Ne. 5 "Kodak^' 
camera, with six double feather-weight plate-hold- 
ers and the latest pattern of their tripod. The lens 
and pneumatic time-shutter must also be the same 
as those now sold with the last No. 5 Kodak. The 
price of what I desire In exchange is $78. Address, 
for particulars, P. O. Box 814, Takoma, District of 
Columbia. 



For sale.— An Abbe binocular eye-piece for the 
microscope. Alfred C. Stokes, 687 Monmouth St., 
Trenton, N. J. 

For sale or exchange.— One good long range Rem- 
ington B. L. rifle, 44 calibre, also land and fresh 
water, and marine shells. Want shells. Safety, 
camera or printing press. A. H. Boies, Hudson, 
Mich. 

Fine collection of microscopic slides for sale, or 
would exchange for flrst-olass pneumatic bicycle. 
J. E. Whitney, j3ox 640, Bochester, N. T. 

For sale— A Zentmayer new model U. 8. Army 
Hospital monocular stand. Price $110, will sell for 
$76. Address H. C. Wells, No. 161 Broadway, New 
York. 

For sale— A complete set of the third series of the 
American Journal of Science (1870-1899) handsomely 
bound in single yolumes in dark brown half moroo- 
00. Address O. H. Williams, 808 Cathedral Street, 
Baltimore, Md. 

For sale, or for exchange for books on medi- 
cine or surgery, new editions only, a large geo- 
logical libraiy, containing nearly all the State and 
Ooyemment Reports since 1866. Will be pleased to 
answer letters of inquiry and ^ye information. 
Address R. ELLSWORTH CALL,lLonlflylUe, Ky. 

For exchange.— Slldea of Indian Territory Loup 
Fork Tertiary Diatoms for other mlcrosoopio f os- 
sUs. Address 8. W. WILLI8TON, Unly. of Kansas, 
Lawrence, Kans. 



Wants. 



THE undersigned desires specimens of North 
American Qalllnae in the flesh for the study of 
their pterylosis. These species are especially de- 
sired: Colinus ridgtoajfi, cyrtonyx montezumae, 
deudragaptufranklini^ tiagoptis teeicfUttympcmuchus 
cupido and pedioecete* pnatianeUus. Any persons 
haying alcoholic specimens which they are willing 
to loan or who can obtain specimens of any of the 
aboye are requested to communicate with Hubert 
Lyman Clark, 80f» Fifth Ayenue, Pittsburgh, Pa. 



A COMPETENT TEACHER of botany in coUege 
or uniyersity is open to engagement. Address 
L., Box 86, Bochester, Mich. 



/^AN any one inform me as to the age to which 
> cats haye liyed? I haye one twenty years old. 
!dward D. Webb, 188 W. Elghty-flrst St., New York. 
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address Richard 



ANTED — Second-hand. Foster's Physiology, 
Balfour's Comparatlye Embryology, Claus & 
Sedgwick's Zoology, Flower's Osteoloey of Mam- 
malia, Vine's Physiology of Plants. Please state 
editions and prices asked and address 
Lees Brampton, Ontario, Canada 

WANTED.— American Journal of Oonchology, 
seyen yolumes. Parties haying these lor 
sale will please address the undersigned, stating 
condition and price. R. Ellsworth Call, Loui8yille,Ky . 



A GRADUATE ENGINEER will giye instruction 
eyenings in geometry, trigonometry and sur- 
yeying, mechanics, physics, mechanical drawing 
and general engineerUig construction. Fiye years* 
experience in field and editorial work on encnneer^ 
ing Journal. References furnished. C. 8. u., 108 
Tribune Building, New York. 
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ANTED.— By weU- qualified and experienced 
science master and associate of the Royal 



School of Mines, London, aged 88 (at present in 
England), a mastership Ui teonnioal college or uni- 
yersity for any of the following subjects: Engineer^ 



ing sciences, geology and mineralogy, physics, chem- 
istry and metallurgy, etc.. etc. Can proyide excel- 
lent references and credentials. Apply, J. G., 17 
Sussex St., Rochdale, Bngland. 



Kindly menHan ^i 
writing to Adverti^e^A 
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New and ORIGINAL DESIGNS in 
CRETONNES. Embroidered lace 
wltli flrilled edges for Curtains. 
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JAPANESE AND CHINESE 
MATTINGS. 

NEW YORK. 

THE AMERICAN RAGE. 

By DANIEL G. BRINTON, M.D. 

" The book is one of unusual interest and value.^^— 
Inter Ocean. 

" Dr. Dani<^l G. Brinton writes as the acknowledged 
authority of the wih^ect.'"'— Philadelphia Press. 

**The work will be of genuine yalue to all who 
wish to know the substance of what has been found 
out about the indigenous Americans.*'— iVdfiir^. 

'*A masterly discussion, and an example of the 
successful education of the powers of observation.'" 
—Philadelphia Ledger. 

Price, postpaid, 93. 



FOSSIL RESINS. 

This book is the result of an attempt to 
collect the scattered notices of fossil resins, 
exclusive of those on amber. The work is of 
interest also on account of descriptions given 
of the insects found embedded in these long- 
preserved exudations from early vegetation. 

By CLARENCE LOWN and HENRY BOOTH 
W. 11. 

N. D. C. HODGES, 

874 Broadway, New York. 



MINERALS. 



New Store. 
Neir Stock. 
Neiv Departmenta. 

Send for our " Winter Bulletin/' recently issued. 
Minerals, Oems, Microscopical Sections, Fine Lap- 
idary Work. 

GEO. L. EH6LISH & CO., Hineralogists, 

Removed to 64 East 12th Street, New York. 



Fact and Theory Papers 

I. THE SUPPRESSION OF CON. 
SUMPTION. By GODFAKT W. Hambliton, M.D. 
W. 40c. 

II. THE SOCIETY AND THE " FAD." 
By ArrLnoN MOBGAK, Rmi. 12^ 90 cents. 

III. PROTOPLASM AND LIFE By 
0. F. OOZ. 12*. 75 cents. 

IV. THE CHEROKEES IN PRECO- 

LUMBIAN TIMES. By Ctbub THOMAa 12«. $1. 

V. THE TORNADO. By H. A. Hazbk. 

12». fl. 

VI. TIME-RELATIONS OF MENTAL 

PHENOMENA. By J08BPH JaOTBOW. li^. BOC. 

VII. HOUSEHOLD HYGIENE. By 
Mart Tatlob Bissbll. 12«. 75 cents. 

N. D. C. HODGES, Publisher, 

874 Broadway, New York. 

THE MODERN MALADY ; or, Suf- 
ferers from 'Neryes.' 

An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ignorance of 
the subject which still prevails ; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervous exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 

12^, 184 pp., $1.50. 



N. D. C. HODGES, 874 Broadway, H. T. 



POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price 50 cents 
Sent free by post by 

N. D. O. HODGES, 874 Broadway, N. Y. 



QUERY. 



Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19, 1891. flo re- 
sponse to date. 

H. D. C. HODGES, 874 BROiDWAT, K. T. 



SCIENCE CLUBBING RATES. 

10^ DISCOUNT. 

We will allow the above discount to any 
subscriber to Science who will send us an 
order for periodicals exceeding $10, oonnting 
each at its full price. 

R. D. C. U0D6ESr874~ Broadway, I. T. 



(( 



BUSY FOLKS' QYMNASIUfl." 



A few minutes' daily exercise 
on our fascinating apparatus ^ 
clears the brain, tones up the ^" 
body, develops weak parts. Our 
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THE TOPOGRAPHIC MAPS OF THE UNITED STATES 
GEOLOGICAL SURVEY. 

BT W. M. DAVIS, HABVABB COLLBOK, OAMBBIDOX, MABB. 

OUB national G^logical Survey was charged by CoDgrees with 
the preparation of a geological map of the United States. As no 
suitable topographic map existed to serve as the base of geologi- 
cal coloring, the Director of the Survey proceeded to develop a 
topographic corps for the purpose of producing a map that should 
serve his needs. This action has from time to time called forth 
discussion; as, for example, recently in Tht American Geologist, 
Information on the subject from the standpoint of the several 
scientific governmental bureaus may be found in the '^Testi- 
mony before the Joint Commission of CongreFS,'* in 1885. It is 
not my intention to discuss this subject here, as I have been 
more interested in the examination of the great geographical 
product of the Survey, than with the association of geographical 
work with one bureau of the government or another. The re- 
cent appearance of the first folio of the '* Geologic Atlas of the 
United States," marking the beginning of a most important 
national publication, without parallel in magnitude in other coun- 
tries, makes some account of the topographic maps of the Sur* 
vey appropriate at the present time. 

The first season of topographic field-work under the re organ- 
ized survey was in 1882. Previous surveys had done much work 
in the West; but their styles of publication were discordant. 
Belts of literal country had been mapped by the Coast Survey ; 
similar belts along the Great Lakes had been mapped by the Lake 
Survey ; and extensive maps were in progress under the Missis- 
sippi and Missouri River commissions. The areas covered by 
these various surveys and by the topographic division of the 
Geological Survey are indicated in the annual reports of the 
Director. No duplication of earlier work of acceptable character 
has been attempted ; but the results gained by all the surveys 
are reduced to a uniform style of publication, on a plan that will 
in time embrace the entire counlary. 

Details of the plan adopted for the topogiaphic survey are pre- 
sented in the annual report of the Director for 1884-85. Our 
country includes an area of 8,000,000 square miles; hence the 
need of economy. The elaborate methods applicable in smaller 
European nations could not be introduced. An astronomical 
and computing division took charge of the determmation of fun- 
damental points, where needed. A triangulation division ex- 
tended the determination of points from those furnished by the 
astronomical parties or from previous work by the Coast or other 
Surveys. The Appalachian triangulation, for example, is illus- 
trated in the sixth annual report of the Survey. While this trian- 
gulation sufiSces for the needs of the proposed maps, it is not of 
such accuracy as would be required in determining the figure of 
the earth ; being in this respect different from the fundamental 
triangulations of our Coast Survey and of most foreign countries. 
The saving of time and money, demanded in the survey of so 
great an area, required this modification of former methods. 
Numerous topographical parties were placed in the field to fill in 
the spaces between the smaller triangles. The plane table was 
employed in many districts; traverse surveying was adopted 
elsewhere. Railroad levels have been extensively utilized. Much 
sketching between established points has been required : and to 
any one who carries the published maps into the field, it will be 
apparent that the details of topographic form are generalized, 
and are occasionally incorrectly represented, on account of the 



rapidity with which the work was carried on. It was difficult 
at first, as it may be still, to secure the services of a sufficient 
number of experienced topographers ; but their practice in the 
field has added to their ezpertness in sketching streams, ridges, 
and contours. Much effort has been given to their improvement ; 
practical field instruction has been given to the newer men dur- 
ing the summer months, and voluntary meetings for discussion 
of methods have been held during the winter in Washington. 

Those who wish to examine the style of work followed in the 
preparation of various sample sheets, should consult the eighth 
annual report, in which Mr. Gannett has included several graphic 
illustrations of the number and distribution of points determined 
by intersections, or of lines run by traverse. Yet it is manifest 
that much is left to sketching, and, judging from the amount of 
country covered by a single party in a season's work, the sketch- 
ing must often be rapid. 

In common with many others, I wish that the accuracy of the 
surveys might have been greater; but I presume that all ques- 
tions of method, scale, style, cost, and equitable distribution of 
work were duly considered by Major Powell, Director, Mr. Gan- 
nett, Geographer, and other members of the Survey, and decided 
as seemed best in view of all controlling circumstances. Not 
least among these controls is the disposition of Congress to sup- 
port the work. Judging by the appropriations recently voted, 
it would take the greater part of a century to survey the country 
by the more elaborate European methods. Our grandchildren 
and not ourselves would enjoy the products of the work, and few 
of us are so unselfish as to be satisfied with so long a postpone- 
ment. 

As to publication, three scales were at first adopted ; 1 : 62,600; 
1: 125,000; and 1:250,000; corresponding to about one, two and 
four miles to the inch. The map-sheets were divided according 
to lines of latitude and longitude, a sheet on the smallest scale 
covering a ** square degree,*' while four and sixteen sheets of the 
larger scales are required for the same area. Ekich sheet is 
named after its chief town and State; and on the later sheets, the 
name of the four sheets adjoining it are printed on its sides ; the 
four corner-wise sheets might be to advantage indicated in the 
same way. According to the scale of the map and the compli- 
cation of the topography, contours are drawn with vertical in- 
tervals varying from 10 to 200 feet. Each sheet is printed in 
three colors, as described in the sixth annual report: black for 
the artificial features and names, all lettering following a 
consistent plan ; blue for the hydrography, brown for the con- 
tours. All the sheets thus far issued are printed very clearly, 
and as a rule accurately ; the earlier ones by Bien of New York, 
the latter ones by the Survey itself. 

According to information lately received from Mr. Gannett, 
the nuipber of sheets completed up to June 80, 1892, is as fol- 
lows: 295 on scale of 1:62,500; 888 on 1:125,090; and 61 on 
1 : 250,000; making a total of 694. The total area surveyed, but 
not all engraved, to that date was 547,000 square miles, dis- 
tributed over forty-two States and Territories. In future, only 
the inch- to-a mile scale will be employed, and the surveys of the 
current year are conducted with regard to this new feature of the 
plan. 

Before speaking of certain sheets of the contoured maps, men- 
tion should be made of several smaller scale maps of the country 
as a whole. The most important of these is the nine-sheet map, 
on a scale of 1 : 2,500,000, with contours for 100, 500, 1000, 1500, 
2000, and higher thousands of feet. 

A limited edition of this map has been prepared for office use 
without the black print of artificial features and names, thus 
giving desirable prominence to the natural featirresf This is a^j I r> 
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extremely valuable map, as it contaiDS all available information 
concerning the relief of our country, expressed in a form most 
generally useful. A smaller sheet, including the whole country, 
represents increasing altitude by a series of nine brown tints; a 
very effective presentation destined to serve as the original of 
many a map in our school geographies. 

A visit to the office of the Survey in Washington discloses the 
great fund of information there gathered on the topographic map- 
sheets. Unhappily the sheets are not at present published for 
general distribution ; they are chiefly for the use of the members 
of the Survey in their geological studies. The edition of each 
sheet as printed is stored in a room containing a great number of 
shelves, each one marked in front with the name of its map. 
Hardly a sheet can be drawn from its shelf without revealing 
some interesting features to the geographer, the geologist, or the 
engineer. 

It is only of the first of these interests that I shall speak. 
Although when examined on the ground that they represent, the 
maps are not so accurate in detail as we might wish, still the 
graphic view of the country that they present is so vastly more 
minute than any to which we have hitherto had access that it is 
something of a revelation to look over them. A great fund of 
geographical information is stored up in that map-room. One 
may look forward to an auspicious geographical day when the 
maps are generally distributed, and when that universal study, 
home geography, is enriched by the illustrations that they will 
afford. Some of the smaller eastern States have already reached 
this happy position, by means of two-party arrangements between 
themselves and the national Survey. The first of these was New 
Jersey. After the Coast Survey had furnished the triangulation, 
and after about half of the mapping had been borne by the State, 
the Qeological Survey sustained the remainder of the cost of 
field-work; but in this State, the form of publication is some- 
what different from that adopted for the rest of the country. 
The sheets are larger, and overlap to a considerable extent, so 
that there is no place that is not well within the boundary of one 
sheet or another. The publication of the seventeen inch-to-a- 
mile sheets and of the shaded relief map of the State on a scale 
of five miles to an inch, has been duly noted in Science at the 
time of their appearance. The separate sheets may be obtained 
from the State Geological Survey for 25 cents a piece, or $5 for 
the complete atlas of twenty sheets. Massachusetts was the next 
State to take advantage of the two-party arrangement. The tri- 
angulation here was taken chiefly from the old Borden survey. 
Now the whole State is covered in 64 inch-to-a-mile sheets; 
and a four-sheet map, on a scale of four miles to an inch with 
contours every hundred feet, has been published. Like the New 
Jersey atlas, the 54 sheets of Massachusetts may be bought of the 
Commissioners (address. Commonwealth Building, Boston) for 
six dollars. Composites of the sheets about Boston and Wor- 
cester have been published by the Appalachian Mountain dub 
for use in field excursions and otherwise. Rhode Island is next 
to be mentioned. Here the area is so small that the several 
sheets covering the State, with parts of Massachusetts and Con- 
necticut next adjoining, have been mounted on rollers, and 
through the active interest of the State Commissioners, the local 
Legislature has been induced to make a special appropriation of 
$8,500 for the distribution of the mounted map to all public schools 
and libraries within the State,— a wise and liberal step towards 
better public education. The mounted map is also sold by J. C. 
Thompson, Providence, at $2 a copy. It is manifest that large 
States may follow this plan, by mounting grouped sheets in 
roller maps about four by five feet; so that every school should 
be provided with a large map of its own part of the State. If 
one may judge by the small appreciation that teachers gener- 
ally have of the physical features of their own regions, such a 
distribution of maps is greatly needed. 

In other parts of the country, there are no States completely 
mapped as yet. A large area of country has been covered along 
the central and southern Appalachians, and the first folio of the 
(Geologic Atlas was a map from this district, with others soon to 
follow. Missouri and Kansas have the good fortune to be repre- 
sented by a large number of contiguous sheets; and in the west- 



em States and Territories the maps of the older surveys have 
been redrawn and printed on the new uniform plan. The various 
lines of interest suggested by these maps would lead me to write 
many pages, were they all followed ; and I shall therefore limit 
myself here to the one which takes my first attention, the phy- 
sical features of our home geography. This may be illustrated 
by a brief reference to five maps from liissouri, — the Tuscumbia, 
Versailles, Warsaw, Clinton, and Butler sheets. 

These sheets run from east to west, partly across the central 
part o^the State, somewhat south of the Missouri River, and in- 
clude the greater part*of the basin of the Osage River. The 
eastern course of the Osage, towards its mouth in the Missouri, is 
seen to be extremely tortuous in a steep-sided valley, trenched 
two or three bundled feet below the level of the surrounding 
upland. The meanders of the river are peculiar in not being, 
like those of the Mississippi, spread upon a flat flood-plain. High 
spurs of the upland occupy the neck of land between every turn 
of the stream. Evidently, the meanders are not of the ordinary 
type. It has been suggested that they result from the jointed 
structure of the rocks that the river traverses; but this is hardly 
possible, for it would not explain the manifest relation that ex- 
ists between the size of the river and the radius of its swinging 
curves: the larger the stream, the larger the radius. I have 
therefore supposed that we have in this curiously curved vaUey 
an illustration of a process long recognized in the case of various 
rivers of northern France. Briefly stated, this is as follows : 
Once upon a time, a river, long active, had worn down its basin 
to a surface of faint relief. Its valley sides had wasted away so 
as to oppose little interference to its lateral swinging. Its slope 
had become very gentle, and its current had taken to a deviating 
path, peculiar to old streams, which so generally meander on their 
flat flood- plains. Then the region that it traversed was evenly 
raised to a greater altitude, and the faithful stream once more 
turned to the task of cutting down its channel close to base-level 
and carrying away all the waste that was fed into it. But in 
doing so, it retained in the new cycle of its life the meandering 
course that it had attained in its old age in the previous cycle. 
Although its activities were rejuvenated, its habit of swinging 
from side to side was still preserved. It behaves as if it were on 
a flood-plain, although the flood-plain, on which it learned this 
behavior, has been consumed. The Seine and Meuse have ex- 
tremely meandering channels in deep and rather steep-sided val- 
leys; and I have learned from my most obliging and well- 
informed correspondent, Mr. E. de Margerie, that the above ex- 
planation is current regarding them. The Mosel also has a deep 
meandering gorge between the Eifel and the HunsrQck, in western 
Germany. In this country, I have supposed that the meanders 
of the north branch of the Susquehanna, in the plateau of north- 
eastern Pennsylvania, might be thus explained ; and the incredi- 
ble turns of the unpronounceable Connedogwinit, opposite Har- 
risburg, seem to be of the same kind, except that the Susque- 
hanna learned its swinging habit on a Cretaceous lowland flood- 
plain, while the Connedogwinit was taught in late Tertiary times. 
On looking over the Missouri maps, I concluded that the Osage 
was another example of the same inherited habit; and in this 
case there is a neat little bit of conflrmation on the western of the 
map-sheets named above that deserves mention. 

If it is true that the curved course of the Osage is inherited 
from a flood-plain whose level lay across the top of the present 
valley when the land lay lower, we must suppose that, after 
gaining elevation to the present altitude, and thus gaining per- 
mission to cut down towards a new base-level, advantage would 
be taken of this permission first in the lower part of the river, 
and that the deepening of the channel would gradually work 
backwards up stream. Qood fortune brought us upon the river 
while it is, as we may say, just in the act of thus adjusting its 
valley to the new altitude of its drainage area. We see the lower 
course already deepened, while the upper course still preserves its 
part of the flood-plain from which the curves of the lower river 
were inherited. The upper branches of the Osage flow upon 
broad flood-plains meandering freely, skirted by back-swan^M, 
and frequently cutting off their curves and leaving ox-bow lakes 
to one side of their newer course. Theseupper branches preserve 
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what the lower part of the river has already loet: they tell us 
what it has been, while it foretells what they shall come to be. 

Of course, while only the maps are before me, and the Osage is 
a long thousand miles away, I do not wish to assert that this 
sketch of its history is demonstrably true ; although I am strongly 
persuaded that an examination of the region on the ground would 
discover evidence confirmatory of it. The upland is built of 
nearly horizontal Paleozoic rocks. If they had stood at their 
present height above the sea ever since the date of their 
deposition, they would now be worn down close* to sea- 
level, without retaining any distinct relief. Their narrow val- 
leys show that this supposition is out of the question. The roll- 
ing upland in which the narrow valleys are incised is itself a 
surface of denudation ; and as its reliefs are faint, with long 
gentle slopes and broad open valleys, beneath whose floor the 
narrow deeper valleys are incised, I am driven to the belief that 
the upland was for a long time a lowland, and that its gentle 
eminences are merely the remnants of a once higher mass. The 
dates at which this older denudation was carried on, and the 
later date at which the uplift to its new altitude was given, are 
not well determined; although from analogy with more eastern 
parts of the country, where the dates of such changes have been 
better made out, I am inclined to say that the Missouri upland 
was a lowland well into Tertiary time ; and that the new trenches 
of the Osage and its neighbors were begun in consequence of an 
uplift somewhere about the close of Tertiary time. 

These are suggestions rather than conclusions; but they still 
serve to illustrate the incentive to geographical study that the 
topographic maps supply. We all knew that there was a fertile 
field for study in our home geography; every one in his own dis- 
trict enjoyed cultivating his patch of the Add ; but now through 
the publication of these maps, it is as if the whole field was 
opening to all of us ; and a rich geographical product is promised 
to ail who enter it. 



SUN-HEAT AND ORBITAL ECCENTRICITY. 

BT KLLBN HA YES, WBLLSBLSY, MASS. 

Thb reader of Sir Robert BalVs important work, '< The Cause 
of an Ice Age," needs no reminder that its argument rests upon a 
foundation of theoretical astronomy. To secure the essentials of 
the discussion one must read between the lines. It is the object 
of the present paper to select and arrange a few of the more sim- 
ple inter-linear readings, in the hope that they may be serviceable 
in that borderland where astronomy, geology, and meteorology 
have each a claim. 

1. *' There can be no doubt that when the eccentricity is at its 
highest point the earth is, on the whole, rather nearer the sun, be- 
cause, while the major axis of the ellipse is unaltered, the minor 
axis is least." ( * * The Cause of an Ice Age," p. 79). This is equiv^ 
alent to saying that the mean distance of the earth from the sun 
is a function of the eccentricity of the earth's orbit, and is, more- 
over, such a function that when the eccentricity is a maximum 
the function is a minimum. The mean or average length of the 
radius-vector of an ellipse depends on the law assumed in regard 
to its variation. From the standpoint of geometry, disregarding 
Idnematical and dynamical considerations, the simplest assump- 
tion is, that the vectorial angle is the fundamental variable. If 
the equation to the ellipse be written 
^_ a(l^e«) 
1 + eco86 

and r' be the mean length of the radius- vector, we may easily 
show that 



1^= \- /''rde = a ^ 1— e«. 



(1) 



But in any investigation dealing with the amount of light or 
heat received by the earth a different assumption should be made ; 
for it is clear that if the earth moves most slowly when in aphe- 
lion the effect is the same as if it were, on the whole, farther 
away from the sun. Assuming that the time is the fundamental 
variable and that the radius-vector sweeps over equal areas in 



equal times, we may find the average of the radii-vectores cor- 
responding to the successive equal time-intervals. Consider a 
point moving in a circle whose centre is one focus of the ellipse. 
Let its areal velocity be equal to that of the point describing the 
ellipse, and suppose that when the radius-vector of the ellipse 
has swept through 180^, the radius, rot o^ ^^^ circle has swept 
through the same angle. Then 

^^dT - "3?" "^ T ' 

where 2 T is the periodic time. Integrating between the limits 
09 and 180*» 

irro»=7ra» ^^T^^, or ro=a»^l-«». (2) 

Tq is thus a minimum when e is a maximum, and t^ice verm. The 
value Tq in (2) is greater than the value r' in (1), as we might 
have known in advance by simply comparing the two assump- 
tions respecting the law of variation of r. 
Developing the factor 

The present eccentricity of the earth's orbit is 0.01678. Accord- 
ing to Leverrier it cannot exceed 0.077747. To take r^ = a, the 
average of a (1 + e) and a (1 — e), that is, of the aphelion and peri- 
helion distances, is therefore a close approximation to the mean 
value obtained with the assumptions above made. Laplace, in 
stating Kepler's third law, says, <*The squares of their times of 
revolution are as the cubes of the transverse axes of thehr ellipses." 
(Mic. C&,y II., i., I 8). He uses the term *<mean distance" in 
speaking of the satellites of Jupiter and Saturn, but not in such a 
way as to indicate that he meant the semi-major axis. Gauss, 
in his first mention of the semi-major axis, says, ''Hinc semi- 
axis major, qui etiam distantia media vocatur, fit = --^ 

(**Theoria Motus," p. 4). Similarly, Sir John Herschel usee the 
terms ''mean distance" and *' semi-major axis" as interchange- 
able. 

2. '* The total quantity of heat which the earth reoeives during 
each complete revolution will be inversely proportional to the 
minor-axis of the ellipse." (p. 79). Let dh be the heat-increment 
received in the time dt, and ^ the rate of variation of heat at a 
unit's distance. Then, since the quantity of heat received varies 
directly as the time and follows the law of the inverse square, 

dh = fi --. 
But from Kepler's second law, 

r'iL = U, or ^ = 4-!. Hence 



ee 



dt 



dt de 



, /"•" udd __ fl IT 

J g ~2c "" "20 



(8) 



From this it appears that the quantity of heat received in passing 
from one end of the major-axis around to the other varies in- 
versely as the areal velocity. But 

and since the length of the year is constant and the major-axis is 
constant, the areal velocity is to be viewed as a function of e alone. 
Suppose e becomes € and let c' denote the new value of the areal 

velocity. Then K = ^^, and therefore h : h' :: & : e. But 
•^ 2 c' 

c : c' :: 5 : 6' ; hence h:k' ::h' :h. Again, if we substitute 
!!L?^ for 2 c in (3), 



irab a« ♦^ 1 — «■ 



W 



Hence the amount of heat received in one year is the same that 
would be received if the earth were to move for a year in a circle 



whose radius is a ♦^ 1 — e». 
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Thifi accords with the result (2) already found for the mean 
distance of the earth from the snn. In a paper on the '' lotensitj 
of the Son's Heat and Light'* (Smithsonian Ck>Dtribntions to 

Knowledge, IX.), L. W. Meeoh calls -- — ^ ^ ** the sum of 

theintensitieednringaoomplete revolution." In this expression n 

is the mean daily motion and equals ^. Substituting - f or T 

and making /i equal to 1 in (4), the latter reduces to Meech's 
formula. 

8. «* If any two chords of the earth's orbit, as AT and BF, be 
drawn through the son, 8, the amount of heat received in passing 
over the arc AB equals the amount received in passing over XF." 
(p. 83). Samuel Haughton ('<New Researches on Son- Heat," 
1881) proves by another simple application of Kepler's second 
law that the quantity of heat received by the earth in a given 
time is proportional to the angle described in that time by the 
radius-vector. For 

(10 = increment of true anomaly, 
-~ r= ;r- = heat in the time dt. 

This is but a mathematical translation of the argument given by 
Herechel in '' Outlines of Astronomy," 5th ed., § 368 b. The state- 
ment made on page 82, '* Cause of an Ice Age," is verified by an 
employment of Haughton's expression. For since 

dt 



hoc 



dhoc 
2c 



dh a — ; hence 
2c 

Now ASB = XSY = e, -Gi, 



and the proposition is established. The law that '* the amount of 
heat received in any given interval is exactly proportional to the 
true anomaly described in that interval " appears to have been 
first published by Lambert io his << Pyrometrie," 1779. 

4. '< The total heat received by the earth from equinox to equi- 
nox is equal to that received while completing its jouroey around 
the remaining part." (p. 88). The preceding demonstration does 
not involve the inclination of the chords to each other, neither 
does it involve the direction of either chord. Hence we may 
make X coincide with B and Y with Ay and let the one re- 
sulting chord be the line of equinoxes, and the proposition 
follows. 

6 ** If d be the sun's declination the amounts of heat received 
by the Northern Hemisphere and the Southern are to each other 
as 1 H- sm (f to 1 ^ stn 6.'' (p. 175). Draw a circle representing a 
section through the centre of the earth (regarded as a sphere). 
Let the horizontal diameter produced represent the celestial 
equator projected in a right line EE', Through the centre of the 
circle draw AA\ making an angle 6 with EE. AA' will be the 
axis of the cylinder of heat-rays falling upon the earth when the 
sun's declination is d. Draw a diameter, Diy, perpendicular to 
AA\ and at the upper extremity of DD' draw an element, TT\ 
of the cylinder. To this draw a parallel, CC, intersecting EE' at 
the circumference of the circle. TT' and CC evidently include 
the portion of the cylinder falling on the Northern Hemisphere. 
If 2 12 is the length of the diameter, the perpendicular distance 

between TT' and CC is seen to be i2 + 12 «» ^' Hence if — — 

be the quantity of sun-heat falling perpendicularly on an area 
equal to the section of the earth at the mean distance r^ from the 
sun in the unit of time, (^ + ^9in6\ 2H.^ ^y^^ ^^ ^^,„^^ 

a~» — / 

^S, falls on the Southern Hemisphere. These amounts are to 

each other as 1 -f tin <J to 1 — sin 6, 

One or tivo other propositions will be discussed in a subsequent 
article. 



ON A PHYSIOLOGICAL CLASSIFICATION OF THE OPHIDIA 
— WITH SPECIAL REFERENCE TO THE CONSTRICTIVE 
HABIT. 

BT ABTHITB flnFBADLDIO, 0.1C.Z8., RC., FLOBBS, WALFOBD, HXBT- 
FOanSHIBB, KNOLAND. 

Thb writer would be the last to suggest a classification of 
any group of animals whatsoever based upon physiological 
data alone. Function, unless correlated with definite variation 
of structui^, is never to be depended upon as a means of estab- 
lishing specific differences. In illustration of this, one has only 
to cite the numerous examples of change of function, not simply 
within historic times, but even within the memory of living 
man, owing to variation in the environment of the creatures 
themselves. Witness the Kea, or New Zealand parrot, and the 
baboon of South Africa, both of which have become carnivorous 
since the introduction of sheep into this region; the bees of Eng- 
land, which, in certain districts, have within the last twenty 
years become frugivorous ; and certain colonies of bats, inhabit- 
ing the islands of the Gulf of Paria in Trinidad, which have of 
late years taken to fishing, and have in consequence abandoned 
their nocturnal habits, and are now strictly diurnal beasts of 
prey. It is true that in certain isolated cases a change of func- 
tion is followed by very slight variation of physical structure. 
In that of the domestic cat the intestine has certainly become 
elongated, and has probably undergone a further procees of 
elongation in consequence of its less purely carnivorous diet: in 
particular,the duodenum has become more extended within recent 
centuries, if one may judge from analogy when comparing the 
creature with its wild prototypes. 

In the case, however, of serpents, the family resolves itself 
into three groups so naturally in accordance with the manner in 
which they take their food, as to suggest the justification of a 
natural grouping founded on this basis. 

If we had a specimen of every kind of snake before us, and 
could watch them in the act of feeding, we should see that they 
perform this process in three different manners. The majority, 
numbering probably 1,000 or 1 200 out of the 1,800 known species, 
simply catch the creatures on which they prey by the prehension 
of their jaws and long curved teeth, and work them gradually 
into the gullet on what we may call general principles. 

A great disproportion exists between the size of the captor and 
of the captive. If the serpent be very much larger than the ani- 
mal which it swallows, the latter is probably engulfed alive; but 
if, as is commonly the case, the captive is of large diameter pro- 
portionately to the oesophagus of the serpent, it is suffocated or 
crushed to death in the act of swallowing. As may be expected, 
the serpents that feed in this manner are such as live on what 
may be termed soft food, — frogs, lizards, fish, or other snakes. 

But with the remainder we find two special provisions for the 
slaughter of the prey previous to deglutition — provisions so re- 
markable as to place the possessors in an entirely different cate- 
gory to the preceding. In one of these, and by far the smaller 
of the two subdivisions, numbering probably not more than 220 
species altogether, or about one-eighth of the whole number of 
snakes, we find the death of the prey is encompassed by the in- 
jection of a morbific fluid, the venom. That this in the majority 
of cases serves as ammunition for the destruction of the captive 
cannot be doubted ; but whether this is the primary reason why 
these creatures are gifted with venom is not so certain, seeing 
that in many species it probably comes very little into play for 
this purpose— e. g., in the sea snakes, in which the fangs are so 
short that the fish on which they live are scarcely scratched by 
them, and even in the great Ophiophagns, the snake-eating snake 
of India, whose natural diet consists of animals in which the 
circulation is so slow and vitality so sluggish as serpents that they 
are certainly swallowed before any poison could have time to 
work its effect upon them. In all probability the primary ofiQce 
of this remarkable fiuid is to act as a digestive, it having been 
found by experiment that albumen, pieces of hard-boiled egf^, 
etc., dissolve in this quite as readily as in the gastric juice of 
any fiesh-eating animal. The writer has further established by 
his own experiments that small animals which have been sub- 
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mitted to the fangs of rattlesnakes, and other large viperhie ser- 
pents are very much more qaiokly digested, not only by snakes, 
bat by toads and other carnivorous reptiles and even mammalia, 
than pieces of meat or animals of corresponding species which 
have not been so treated. 

There can be very little doubt that this morbific fluid, this 
venom, is a product of a recent evolution. The venom gland, 
although large, is discinctly one of the salivary glands iu struc- 
ture, one of the racen^ose group, very little altered in appear- 
ance from that which secretes the ordinary saliva, the venom 
being in fact an abundant saliva, and containing some toxic ele- 
ment the nature of which has not yet been distinctly ascertained, 
in addition to the ordinary salivary products. There is probably 
no 'other instance in nature of the enormous disproportion of 
change of function when compared with change of structure 
as obtains in the venomous fluid of the gland of a poison- 
bearing snake, unless indeed it be the function of the brain of 
man when compared with that of animals almost equal to him 
in complexity of cerebral structure. 

There remains, however, a third group of serpents, gifted with 
the power of killing their prey before deglutition. These, which 
number possibly 400 or 500 species (the number not being accur- 
ately ascertained owing to absence of observation of living spec- 
imens), may be termed the Constrictive Group ; and although 
no such physical distinction can be drawn between these and 
the ordinary or Ck>lubrine snakes on structural grounds, as is at 
once apparent between the latter and the venomous group, yet 
the process of feeding is so entirely different, as to suggest the 
feasibility of establishing such a difference, by careful dissection. 
With these snakes the prey is slain at the moment of the seizure, 
by constriction, by being wrapped within the folds of the body 
and crushed to death ; and this process is so remarkable in its 
vigor and in its rapidity, that it is impossible to imagine the 
creatures destitute of specially developed, if not specially sup- 
plied, muscles for this purpose. 

This group includes not onlj the great Anaconda of tropical 
America, the very much smaller Boas of that region, as well as 
the Tree Boas, and the Pythonoid snakes of Africa and the East 
Indies, but very many smaller species as welL The black snake 
of North America is indeed distinctively named Coluber Con- 
strictor ; but there are very many other species manifesting 
this peculiarity which have as yet obtained no such distintive re- 
cognition, such as the Blue Racer of the States, the Saw-marked 
snake of South America, and the largest of the European ser- 
pents, the beautiful four-rayed Elaphis of Italy and Greece, which 
occasionally attains a length of six feet, and is capable of swal- 
lowing a large rat. 

It is just possible that this power of constriction may have 
been acquired recently, like the venom of the poison-bearing 
snakes. Unfortunately, paleontology affords no evidence upon 
this point. We know very little of the evolution of the Ophidia. 
Fossils are very scarce ; and although some of them, such as the 
noted specimen from the London Clay, suggest serpents of 
large size, and therefore presumably constrictors, we know noth- 
ing beyond what is suggested by mere inference as to whether 
they were gifted with venom, or had this property of constrict- 
ing their prey before swallowing. 

If we examine the lateral and intercostal muscles of one of the 
large Pythonoid snakes, we shall find that although these are 
very highly developed, and have indeed in certain instances small 
'tendenous slips attaching them to the ribs, which are not found 
in smaller species, they are precisely analogous to the ordinary 
intercostal niuscles which obtain through the whole of this 
family. 

In certain species, such as the Milk snakes of the Northern 
states, and the Mandarin snake of China, we may occasionally 
see, when they are dealing with prey rather too strong for them, 
a sort of attempt made at constriction, a rapid coiling and un- 
coiling of the body, as though to confuse the animal struggling 
within the grasp of the jaws and teeth. And it is perhaps not 
wholly unjustifiable to imagine that this power of constriction 
may originally have been acquired in this way ; that serpents 
which bad previously fed, as our ordinary Colubrine snakes do, 



upon^f rogs, lizards, and soft-bodied animals which they oould kill 
by pressure of the jaws alone,found themselves, for some reason or 
other, reduced to catching the smaller mammalia, mice, moles, 
etc., and that in their endeavors to get these within the cavity 
of the mouth, th^y found it necessary to bring the body into play 
to effect the purpose which had hitherto been accomplished by 
the jaws alone. One may, however, express the hope that when 
larger materials are at hand for examination, in the shape of 
the grander Pythonoid snakes, and most especially of the great 
Water Boa, the Anaconda of Central America, that some more 
definite information on this point will be gleaned. 



NOTES AND NEWS. 



At a recent meeting of the Canadian Institute, Mr. Andrew 
Elvins asked permission to add a sentence or two to his paper on 
the satellites of Jupiter, read at a former meeting. He said: 
<*Tbe period of each satellite as we pass outward from the planet 
is about double that of the one next inside itself, except in the 
case of Satellite I. Half its period would be about 31 hours, but 
there is no satellite having that period. Half of this 21-hour 
period is just where Professor Bamard*s new satellite exists. Its 
period is between 11 and 13 hours. I therefore think that an 
undiscovered sixth satellite exists at 166,000 miles from Jupiter*s 
centre, with a period of 21 hours.** 

— The faculty of the Museum of Comparative Zoology, Cam- 
bridge, Mass., will receive applications from candidates desiring 
to occupy the table at the Naples Zoological Station, which has 
l>een placed at its disposal from Oct. 1, 1898. The applicant must 
be (or have been recently) a student or instructor at some Ameri- 
can university, preferably a person who has taken the degree of 
Ph.D. or S.D. ; he must have published some creditable original 
investigation, and should be recommended as an able investigator 
by the professor under whom he has studied. Applicants will 
please forward to Professor Alexander Agassiz, Director of the 
Museum, before May 10, their recommendations and a statement 
of their qualifications and of the subject to which they hope to 
devote themselves. In order that the faculty may make the 
most satisfactory disposition of the table during the whole year, 
the applicants are requested to state the length of time they desire 
to remain at Naples, and also the earliest and latest dates within 
which they can avail themselves of the appointment. The fac- 
ulty will, at its meeting in May, nominate to the Corporation of 
Harvard College for approval the incumbent or incumbents for 
the year 1898-94. 

— The papers entered to be read at the April meeting of the 
National Academy of Sciences, are as follows: On the System- 
atic Relations of the Ophidia, E. D. Cope ; Biographical Memoir 
of General Montgomery 0. Meigs. H. L. Abbott ; On the Nature 
of Certain Solutions, and on a New Means of Investigating Them, 
M. C. Lea; The Relations of Allied Branches of Biological Re- 
search to the Study of the Development of the Individual, and 
the Evolution of Groups, The Endosiphonoidea (Endoceras, etc.) 
Considered as a New Order of the Cephalopoda, A New Type of 
Fossil Cophalopods, Results of Recent Researches upon Fossil 
Cephalopoda of the Carboniferous. A. Hyatt ; Biographical Me- 
moir of Julius Erasmas Hilgard, E. W. Hilgard ; Monograph of 
the Bombycine Moths of America, North of Mexico: Parti. — No- 
todontidsd, A. S. Packard; Intermediary Orbits, G. W. Hill; The 
Relations between the Statistics of Immigration and the Census 
Returns of the Foreign-bom Population of the United States, 
Statistical Data for the Study of the Assimilation of Races and 
Nationalities in the United States, Richmond Mayo-Smith; Tele- 
graphic Gravity Determinations, Comparison of Latitude 
Determinations at Waikiki, T. C. Mendenhall; A One- 
volt Standard Cell, H. S. Carhart (introduced by T. C. 
Mendenhall); Fundamental Standards of Length and BCass. T. 
C. Mendenhall ; Peptonization in Gastric Digestion, R. H. Crit- 
tenden ; Helen Kellar, Alexander Graham Bell ; On a Potential- 
ity of Internal Work in the Wind,Ona Bolograph of the Infra-red 
Solar Spectrum, S. P. Langley; The Classification of the Gastro- 
podous Mollusks, Theo. Gill. Presentation of the Draper Medal 
to Professor H. C. Vogel. 
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OBSERVATIONS ON GOPHERS AND MOLES IN OREGON. 

BT F. L. WASHBURN, STATS XXPBRIMBNT STATION, 00BTALLI8, 
OBBGON. 

Thb Zoological Department of the Oregon State Experiment 
Station has endeavored for two years to find some remedy for the 
pocket gopher and common mole found in this section. The first 
named, Tliomotnys bulbivorust is a bad pest, and the decree has 
gone forth that our mole, Scapanus UnmMendii, is to be placed in 
the same category. Various traps purporting to catch gophers 
and moles are on the market, but few of them are reliable. Two, 
however, have been found to do very effective work in the case 
of both animals. Of poisons, powdered strychnine, introduced 
into pieces of potato an inch square and thrust down the burrows, 
has proved efficacious in the case of gophers in the absence of 
succulent root-crops. And small pieces of beef, poisoned with 
the same agent, have been placed in moles* burrows with occa- 
sionally good results, though nothing conclusive can be claimed 
for that now. 

It is, however, of a few habits of the gopher, and more particu- 
larly of some interesting discoveries regarding the diet of the 
mole that we would here treat. 

The pocket gopher has not a little intelligence. The horticul- 
turist of this station reports finding a nest stored with potatoes, 
the tubers lying in layers, and each layer separated from the ad- 
joining layers by more or less dried grass. The entrance to this 
nest, or at least one entrance, was from below, affording a per- 
fect system of drainage quite desirable in this country of wet 
winters. 

Again, it is a matter of frequent occurrence to see gopher 
mounds arranged in a straight line from that side of a field or 
garden upon which the gopher enters to some fruit-tree or potato, 
parsnip, or carrot patch, indicating that bis main burrow beneath 
the surface has been pushed directly to these sources of food-sup- 
ply. This main burrow, by the way, is from twelve to twenty 
inches below the surface, and has leading from it, at intervals, 
short branch burrows, which open on the surface of the ground 
and afford a means of getting rid of the soil excavated below. 
These branches are generally plugged with soil and their openings 
covered by a mound. The last one made, however, is often open, 
and the occupant of this underground retreat can frequently be 
seen protruding his head and disposing of the soil he has brought 
from the main burrow. As to the method of bringing out this 
soil opinions differ, some observers claiming that it is carried in 
the pockets, to some extent at least, and then thrown out of the 
pockets by movements of the fore- feet. Others deny this, assert- 
ing that the dirt is pushed before the animal and that the pockets 
are not used in this work. The writer has frequently secured 
specimens with forage in these pouches, but has never found 
them to contain earth, even in specimens killed in the act of ex- 
cavating. 



This rodent works during the night and is quite likely to be 
found digging early in the morning, again about noon, and again 
late in the afternoon. It is claimed that both the gopher and 
mole are more active, as regards digging, just before rain. 

The nest of the pocket gopher is often found filled with camass 
bulbs, of which this animal is very fond, as much as a bushel of 
bulbs being reported as found in a single nest. When in the 
vicinity of gardens, however, more palatable food is found with 
which to store the larder. 

The tender roots of young fruit-trees are, unfortunately, very 
tempting to these animals, and a djing cherry or apple can fre- 
quently be easily lifted from the ground, the root, gnawed com- 
pletely through, showing the cause of its demise. 

This leads to the subject of the mole's diet. Many, or most, 
of our scientists have united in defending the mole against 
charges of eating bulbs and other vegetable matter, and have 
stoutly asserted that the gnawed carrot, or parsnip, or crocus 
bulb, found in the course of the mole's burrow, was the work of 
one of the meadow mice. This is doubtless true. But that the 
mole occasionally, or possibly frequently, resorts to a vegetable 
diet must be acknowledged. A lady in Portland, Ore., quite sure 
that moles were eating her crocus bulbs, and feeling far from 
convinced of their innocence from the assertions of scientists, ob- 
tained three, which she kept in confinement. She found that 
they readily ate the following: Beef, mutton, pork, bread, wheat, 
peirs, and peas. Unfortunately two of these pets were fed with 
worms taken from an old manure heap and died, showing symp- 
toms of being poisoned. The description of these worms, as given 
me, answered to that of Lumbricus fcetidua, and it was un- 
doubtedly that or an allied form which caused the trouble. Evi- 
dently this species of the Oligochetss does not figure, naturaUy, 
on the mole*s bill of fare. The writer witnessed the survivor eat 
peas g^reedily, running his sensitive snout from one end of the 
pod to the other and taking out every pea. This was c(mvincing 
proof that the mole, under some circumstances at least, is not 
strictly carnivorous, and it is quite likely that he is frequently a 
malefactor as regards vegetables and roots. Personal examination 
of stomachs in specimens secured in March, 1892, revealed nothing 
but finely triturated earthworms, insects, and insect larvse. In 
one captured in January. 1898, the stomach contained nothing 
but delicate, fibrous roots. 

Amos W. Butler of Brookville, Ind., in speaking of moles, says: 
<* I have never been satisfied that the mole in sandy soil is not 
very destructive to young pea sprouts just as they are emerging 
from the ground." 

Both gophers and moles are active here during the winter sea- 
son. 

A word as to the breeding season may not be out of place. My 
diary states that on Feb. 28, 1892, a pregnant mole was captured 
containing three well-developed embryos, and two days later 
another was obtained with two embryos, apparently within a few 
days of birth. March 28, 1898, a pocket gopher was secured 
containing four young embryos. All this indicates an early date 
for the first litter. Probably more than one litter is produced. 
From specimens of Arvicolinaa secured it would appear that the 
breeding time of the field-mice is contemporaneous with that of 
the other two animals under discussion. 



ONE OF THE GYPSUM CRYSTALS FROM THE CAVE AT 
SOUTH WASH, WAYNE CO., UTAH. 

BT ALFRED J. MOSBS, MINKRALOGICAL LABORATORY, COLUMBIA 
COLLEGE, NEW YORK. 

The Deseret Museum of Salt Lake City sent last month to Col- 
umbia College two specimens from the remarkable deposit of 
Selenite, in Southern Utah, which was described in a recent 
issue of this paper.' 

The larger of the two specimens was a portion of an evidently 
longer prism with very perfectly developed terminal planes. The 
specimen internally is colorless and glassy, but the surface is in 
part covered by a thin opaque layer. The weight of the specimen 
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is 24i pounds, its greatest leDg^th is 27 inches, its thickness (in 
direction of the ortho axis), is 4 inches, and its breadth (at right 
angles to the ortho axis) is six inches. 

The angles ^f the crystal were taken with the hand gonio- 
meter. The most noticeable fact is that the unit prism of 
111^ 30' occars only on a curious prismatic extension, .composed 
of this prism and aclino prism (470), which pierces the pyramidal 
plane 111 and extends upward about one inch to the basal plane 
common to this and the rest of the crystal as shown in the figure. 
The prism which occurs on the rest of the crystal has an angle of 




ifjO 



OLO 



approximately 79^, corresponding to the clino prism *— | (470), and 
all its faces are striated vertically while those of the unit prism 
are smooth. 

The other occurring forms are i-l (010),--1 (111), f-I (108), and O 
(001). The cleavages parallel to (010), (101) and (111) were visi- 
ble in the break at the lower end. 

At least six phantom terminations can be seen apparently 
parallel to (001) and (fOS) . 



DISTANCE AND COLOR PERCEPTION BY INFANTS. 

BT J, MARK BALDWIN, PBINCBTON, N. J. 

I UNPERTOOK at the beginning of my child H's 9th month to 
experiment with her with a view to arriving at the exact state of 
her color perception, employing the new method which I de- 
scribed and compared with other methods in a recent paper in 
this journal.' The method consisted in this instance in giving 
the infant a comfortable sitting posture, kept constant by a band 
passing around her chest and fastened securely to the back of her 
chair. Her arms were left bare and quite free in their move- 
ments. Pieces of paper of different colors were exposed before 
her, at varying distances, front, right, and left. This was regu- 
lated by a frame-work, consisting of a horizontal graded (in 
inches) rod, projecting from the back of the chair at a level with 
her shoulder and parallel with her arm when extended straight 
forward, and carrying on it another rod, also graded in inches, at 
right-angles to the first. This second rod was thus a horizontal 
line directly in front of the child, parallel with a line connecting 
her two shoulders, and so equally distant for both hands. This 
secoBd rod -was made to slide upon the first, so as to be adjust^ 
at any desirable distance from the cLild. On this second rod the 
colors, etc., were placed in succession, the object being to excite 
the child to reach for the color. 

So far from being distasteful to the infant, I found that with 
pleasant suggestions thrown about the experiments, the whole 
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procedure gave her the most intense gratification, and the affair 
became her most pleasant daily occupation. After each sitting 
she was given a reward of some kind. 

The accompanying tables give the results, both for color and 
distance, of 217 experiments. Of these 111 were with five colors 
and 106 with ordinary newspaper (chosen as a relatively neutral 
object, which would have no color value and no association to 
the infant). In the tables B stands for '* refusal" (to reach out 
for the object), A for ** acceptance** (and effort), iV^for the entire 
number of experiments with each color respectively, and n for the 
entire number with all the colors at each distance respectively. 

So — = the proportion of responses or efforts for any color, and 

N 

- •= the proportion of refuj^als for each distance, 
n 

Table L 



Distance, 
InoheB. 





10 
R. A. 
0-4 


11 
R. A. 
0-5 


12 
R. A, 

1-8 


18 
R. A. 
8-4 


14 


16 


Totals. 


RaUoA 




R. A. 
0-1 


R. A. 


R. A. 


R. A. N. 




Bine. 


1 K 


8-1 


7-28-80 


.76X 


Red. 


0-1 


0-8 


8-2 


1-4 


1-7 


1 — 7 


6-1 


10 — «6-86 


.713^ 


White. 


0-0 


0-0 


0-0 


0-1 


0-6 


1 — 1 


8-0 


4- 7-11 


.68K 


Green. 


0-0 


0-1 


— I 


2 — 2 


1-4 


1 — 2 


2-0 


7- 2 — 16 


.56K 


Brown. 


0-1 


— 2 


2 — 1 


8-2 'o-8 


8-1 


2-0 


11-10 — 21 


.47)^ 


Totals. 


0-8 


0-10 


4-0 


7-ll[4-28 


7-16 


15-2 


87-74-111 


.07 


Ratio? 
n 








.88K 


.80 ! .16 


.80^ 


.80 







Table IL 



Distance, 
Inches. 





10 


11 


12 


18 


14 


16 


Totals. 


Ratlo^ 




R. A 


R. A. 


R. A. 


R. A. 


R. A. 


R. A. 


R. A. 


R. A. N. 




News- 
paper. 

Color. 


0-8 


0-10 


4-9 


0-17 
7-11 


0-28 
4-28 


1-88 
7-1. 


25 — 2 
15-2 


26- 80-106 
87- 74-111 


.67 


Totals. 


0-8 


0-10 


4-9 


7-28 


4-61 


8-40 


40-4 


68 — 164-217 


.71 


Ratio ^ 

n 






.803tf 


.20 


.07^ 


.14 


.91 







Color. — The results are evident in the tables (I. and II.), es- 
pecially the columns marked ** Ratio f. " and '* Ratio - ." The 



N n 

colors range themselves in the order of attractiveness, i.e., blue, 
red, white, green, and brown. The difference between blue 
and red is very slight compared to that between any other 
two. This confirms Binet as against Preyer (who puts blue last), 
and also fails to confirm Preyer in putting brown before red and 
green. Brown to my child — as tested in this way — seemed to be 
about as neutral as could well be. White, on the other hand, 
was more attractive than green. I am sorry that my list does 
not include yellow. The newspaper wae, at reaching distance 
(9 to 10 inches) and a little more (up to 14 inches), as attractive 
as the average of the colors, and even as much so as the red ; but 
this is probably due to the fact that the newspaper experiments 
came after a good deal of practice in reaching after colors, and a 
more exact association between the stimulus an^ its distance. At 
15 inches and over, accordingly, the newspaper was refused in 
more than 92 per cent of the cases, while blue was refused at 
that distance in only 75 per cent, and red in 84 per cent. 

Distance,— In regard to the question of distance, the child per- 
sistently refused to reach for anything put 16 inches or more 
away from her. At 15 inches sbe refused 91 per cent of all the 
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cases, 89 per cent of Ibe color cases, and, as I have said, 92 per 
cent of the newspaper cases. At Dearer distances we find the 
remarkable uniformity with which the sqfe-dittonce association 
works. At 14 inches only 14 per cent of all the cases were re- 
fused, and at 18 inches only about 8 per cent. The fact thai 
there was a larger poreentage of refusals at 11 and 12 inches than 
at 18 and 14 inches is seen from the table (I.) to be due to the in- 
fluence of the brown, which was refused consistently when more 
than 10 inches away. The fact that there were no refusals to 
reach for anything exposed within reaching distance (10 inches) 
— other attractive objects being kept away — shows two things: 
(1) the very fine estimation visually of the distance represented 
by the arm-length, thus emphasizing the element of muscular 
sensation in the perception of distance generally; and (2) the 
great uniformity at this age of the phenomenon of *' sensori- 
motor suggestion*" upon which this method of child study is 
based. 

In regard to the relative use of the two hands in these and 
other experiments, — this is a topic to which I wish to devote an- 
other paper, giving details upon which certain conclusions (an- 
nounced in an earlier note in this journal) are based.' 



LETTERS TO THE EDITOR. 



0^^Oorr€$pandmiUar*r0gue9tsdtob€a$hri$fa§po$9ibU. TK« wrtUr'B nam* 
i§ 4m att ea$e$ required om proof of good faith. 

On requeet in advance^ one knndred eopiee of the number oontainino hie 
communication wiU befumiehed free to anw oorreepondent. 

The editor leiU be glad to pubUeh anp querie* eoneonant vith the oharaeter 
ofthejoumaL 

The ConTex Profile of Bad-Land DiTides. 

Undsb this caption Professor W. M. Davis, in Science, Oct. 28, 
1802, discusses the << missing factor" in Gilbert's «Law of Di- 
vides,'* an<l concludes that it is ''the creeping of the surface 
sou." 

In my class-room lectures, and in a paper forwarded four 
months ago to the secretary of the Geological Society of America, 
but not yet published, I also have attempted an explanation of 
ttiis missing factor. I mention this merely for the truth of his- 
tory, not that I care much for the credit of priority, or fear the 
charge of plagiarism when my explanation appears. Its indepen- 
dent origin will be self-evident, because I have approached the 
problem in a very different way. 

Both Professor Davis and Mr. Gilbert seem inclined to regard 
bad-land forms as something apart from land-sculpture in general 
— something which requires special explanation — while I have 
cited general laws and deduced these forms from them. My 
paper is entitled "Some Elements of Land-Sculpture: Water 
Curves, Weather Curves, and Structural Angles." Water curves 
are either horizontal, e.g., the serpentine course of a river, or 
vertical. The vertical water curve of erosion is concave upwards, 
e.g., the normal gradient of a stream excavating its channel in 
homogeneous material (be. Fig. 8) ; and the vertical water curve 
of deposition is convex upward, e.g., a dibrie fan, or alluvial 
cone. 

All weather curves are convex upward. This fundamental law 
of the weather curve I have dedaced theoretically in two ways, 
and that it is confirmed by observation almost goes without say- 
ing. An angular structural block, A, Fig. 1, is rounded by 
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Fio. 1. — A •tniotanl block rounded by weattierliif. The dotted Une Is the 
weather corre, oonvez upward. 

weathering, that is, its outline becomes a fiowing curve, convex 
upward, like the dotted line in th^ figure, because the protruding 
angles are more exposed to attack, and at the same time the pro- 
ducts of disintegration are in a position to be quickly removed. 

> See my artiole on *' Suggestion In Infancy,'* Sdenoe, zrll., 1S91, p. 118 ; also 
m J ^ Handbook of Psychology,'' Vol. IL, pp. 107 ff . 
s Sdenoe, zrl., 1800, p. 947. 



The complex forces included under the general term weathering 
have a double advantage at a as compared with b, beoanae the 
attack comes from two directions. Moreov^, Hie removal of 
loosened particles, whether by falling raindrope, l^ eriods, or by 
gravitation (one effect of which is creeping), proceeds many 
times faster at a than at 5. By a similar but slightly modified 
piooess of reasoning, it may be shown that a sharp crest triangu- 
lar in cross-section would be rounded also by weathering (c.f. La 
No6 and Margarie, Les Formes du Terraines). 

Another method of deducing the upward convexity of weather 
curves is that which is based upcm the law of slopes in relation to 
hardness. The harder the rock the steeper the slope, other things 
being equal. Let 1, 2, 8, and 4 (Fig. 2) denote strata which grade 
regularly downward in hardness. No. 1 being hardest of all. 
Then if the products of disintegration are at once and completely 






Fio. 8. — Convex Slope formed by tha weathering of rocks which regularly 
Increase In hardness downwards. 

removed, as, for instance, by a stream fiowing at a, the hard 
rock, No. 1, will form a cliff ab, while be will be less steep, cd 
still less steep, and de very gentle. Each element of the slope, 
e.g., be, is a straight line in cross-section, but the general effect is 
that of a curve ; and if the beds were very thin it would paas from 
a broken line to a true fiowing curve, convex upward. Now we 
may conceive the series 1, 2, 8, 4 to have been originally homo- 
geneous, and that weathering has softened the upper members. 
In that case the downward gradation in hardness would be by in- 
flnitessimal laminss, and the resultant slope a typical weather 
curve. 

Ordinarily, the convexity does not extend to the bottom, be- 
cause the weather curve is there replaced by the vertical water 
curve of erosion. This combination of weather and water curves 
modifying structural blocks yields the form shown in Fig. 8, the 




. Fie.8. — Cross-section of any ordinary ridge or hUL 

most typical, as it is also the most familiar and universal of earth- 
forms. The upper part, ob, of each slope is a weather curve, 
convex upward, and the lower part, be, is a water curve, concave 
upward. Bad-land divides are excellent examples of the gen- 
eral law, instead of being exceptions to it. The convex profile of 
the summit which puzzled Gilbert is simply the familiar and 
omnipresent weather curve. The only thing exceptional about 
it in the bad-lands is its narrowness and sharpness of curvature. 
That depends chiefiy upon the early stage of the base-levelling in 
those regions, as I have shown in my forthcoming paper. 

Creeping is a real factor in the rounding of divides, but is only 
one phase of the secondary process of transportation. Disinte- 
gration is the primary process. And in the subsequent movement 
of loosened particles, falling raindrops, gusts of rain driven aslant 
by winds, the winds themselves, the rolling and tumbling tf acta 
of gravitation as distinguished from the slow process of creeping 
— all these are active and efficient agents of removal. Their 
combined effects overshadow the results of creeping, especially 
on the bare, sharp ridges of the bad-lands. The clays are com- 
pact and firmly adherent. It is on gentle and turf-bound slopes 
that the slow process of creeping is relatively most effective. 

Nor do I agree that the weather curve on the summit of bad- 
land ridges would be oUiterated if the rainfall should increase. 
The effect of falling raindrops belongs to the category of weather- 
ing, and produces convex curves. It is only when the fallen 
drops gather into rills and begin to flow that the concave water 
curve of erosion begins to form. Hence increased rainfall would 
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probablj Btrengthen rather than obliterate the weather curve, 
especially when we consider the effect of inoreasing vegetation 
which would follow increased rainfall. L. EL HiOKS. 

LlDOoln, Neb., No?. 4, 18M. 



not assume to offer a solution for this complex problem, but hope 
rather to encourage discussion which will call out all the princi- 
ples of physical science applicable to it. W. H. Howabd. 
Adrian College Adrian, Mloh., April 15. 



The Moon'a Atmosphere. 



In Science of Feb. 24, Sir Robert Ball makes application of the 
kinetic theory of gases to explain the absence of air from the 
moon. He obeervee that, although the mean molecular velocity 
of translation is less than that required by a body projected verti- 
cally from the moon to overcome the moon's attraction, *' in the 
course of their movements, lodividual molecules frequently 
attain velocities very much in excess of the average pace,'* and 
would therefore be able to escape from the moon into space, and 
thus, in time, the whole atmosphere would be lost. I think a 
full consideration of the subject will not justify that conclusion, 
but that we shall be obliged to resort to some other physical laws 
to solve this old problem of speculation. 

The kinetic theory requires all the molecules of a gas to have 
equal maraes, equal energies, and hence equal mean velocities. 
This mean velocity for the hydrogen molecules at 0® G. is about 
1,800 metres per second, while that of oxygen and nitrogen is 
about 450 metres per second, since the velocity is inversely pro- 
portional to the square root of the mass of the molecule. To 
overcome the moon's attraction a body must have a vertical 
velocity of about 2,200 metres per second. But it must be re- 
marked that the escaping molecules, if there are such, are only 
those of the outer confines of the atmospheric envelope, where 
the mean free path of the molecules Is relatively very great, as 
suggested with respect to the earth's atmosphere by H. Daniells 
(''Principles of Physics"), and the temperature of those regions 
is very low. If the temperature is about 68^ absolute scale 
(— 204° C), as assumed by some authorities, the mean molecular 
velocity falls to about 225 metres a second, since the velocity 
varies as the square root of the absolute temperature. The verti- 
cal velocity, then, or the vertical component of the velocity must 
be about ten times the mean velocity to balance the force of gravi- 
tation, which is not probable. 

Again, if the temperature is much lower than 68^ absolute, 
approximating the absolute zero, and the molecular velocity always 
obeys the law before mentioned, the velocity also would approxi- 
mate zero, and of course the molecules could not escape the at- 
traction. It appears, then, to be largely a question of the tem- 
perature of the outer limits of an atmosphere. With this in view, 
let us compare results on planetary bodies of different size and 
stage of world life. As already suggested, with respect to the 
earth and moon, the earth's attraction at the surface is about five 
times that of the moon at its surface. This, coeteri$ paribus, 
would require about five times greater molecular velocity of its 
atmosphere to escape than for that of the moon. But, if we take 
into account the previous history of the two bodies, it is observed 
that the earth was highly heated for ages after the moon had be- 
.come comparatively cool, and this must have rarefied and expelled 
its atmosphere to great heights, and maintained a temperature in 
those regions which, according to the proposition under dis- 
cussioD, would have caused the earth to lose its atmosphere. In 
general, it would follow that the major planets and larger satellites 
would lose their atmospheres more completely wbUe cooling than 
the smaller ones, unless they have correspondingly greater quan- 
tities of volatile matter in their composition than the smaller 
ones. And such seems to be the result. Even Jupiter, whose 
attraction at the surface is 2.6 times that of the earth, is believed 
to have an atmosphere much less extensive proportionately than 
the earth. Mars offers a good example of a vmali planet with a 
copious atmosphere. Its attraction is only about twice that of 
the moon. Why has he not lost his atmosphere? U the applica- 
tion of the kioetic theory alone explains the loss of the moon*s 
atmosphere, it would require Mars to have suffered the same fate 
before now. Possibly we are committing the error of the Greek 
I>hilo6ophers in treating melecules as independent masses instead 
of regarding them as inter-dependent centres of activity whose 
pheno oena, an a system, constitute the qualities of matter. I do 



Note on the Crystalline Lent of the Eye. 

Mb. MoLouth's observation upon "A Peculiar Eye," as ob- 
served by him in "a domestic animal," given In Seienoe, No. 681, 
would have been considerably enhanced in value had he recorded 
at the same time what that " domestic animal" was; whether it 
was au anserine fowl, as a duck or goose; or a gallinaceous one, 
as a hen, turkey, peacock, or guinea-fowl; or whether a car- 
nivorous mammal, as a dog, or a cat; or an Equuit or a Bos, or a 
Sue, or an Ovis, or what not. 

To the minds of some, the so-called "domestic animals " form 
a natural group, and even such an authority as Girard was so 
blind as once to propose a special classification for the domesti- 
cated mammals! It is not uninteresting to trace the origin of 
this idea, associated as it is in a way with the kindred one of man 
holding a place apart from the rest of organized beings. 

It is only necessary to invite Mr. McLouth's attention here to 
the fact that the crystalline lens in the eye of man consists of 
three triangular segments, and their existence is easily demon- 
strated by immersion of the lens in strong alcohol, or by boiling 
it. The apices of these three segments are at the centre of the 
lens, in front; their bases in the circumference. Another 
structural feature of the lens is seen in the laminss of which 
it is composed. The treatment just proposed demonstrates 
these also, consisting, as they do, of concentric layers, 
which are firm at the centre, but become softer as we ap- 
proach the peripheral ones. Likewise, by thus treating the 
crystalline lens from the eye of a horse, we prove that it also 
divides into its concentric laminaa, and its three triangular seg- 
ments. But whether this holds true in the case of all vertebiates 
has not, I think, been demonstrated. Very likely the crystalline 
lens of the *' domestic animal " examined by Mr. MoLouth had 
been submitted to a process which had a similar effect upon it as 
boiling or immersion in alcohol would have had, and simply ex- 
hibited its normal structure. From what I can gather from the 
communication of your correspondent in Science there was noth- 
ing abnormal about the lens of the eye he examined. 

R. W. Shufsldt. 

Takoma, D.C., April 14. 



The Aurora. 
In /Science for April 7, at page 186, certain statements of mine 
in regard to auroral effects proceeding from the sun's eastern 
limb are called in question. It would have been much ooore sat- 
isfactory if these criticisms had given evidence of such familiarity 
with the subject as would be shown by the mention of even a 
single date on which it might be claimed that an aurora appeared 
in the absence of well-defined solar conditions of the character 
indicated. Except where specific mention is made of such indi- 
vidual instances, the writer proposes to refrain from discussion, 
which would readily become interminable as well as utterly in- 
conclusive. Such results as those of Professor Rinco, recently 
announced in Astronomy and Astro-Physies and elsewhere, it is a 
pleasure to meet with and comment upon. He simply takes the 
'case of the great magnetic storms of 1892, which were eleven in 
number, and studies the coincident solar conditions, especially 
with reference to the location of spot groups at the meridian. In 
seven out of the eleven instances he finds that there were such 
groups on the meridian, but that the magnetic effect, if it pro- 
ceeded from them at all, was not felt for a varying period of from 
twenty- one to fifty-one hours subsequently. If, however, he had 
gone further and inquired what there was at the eastern limb on 
these dates, he would have found that there was a spot group in 
that location in every one of these instances without any excep- 
tion whatever, and that these groups were located upon areas 
which were much disturbed at successive returns by rotation. 
Moreover, there was in these instances no appreciable retardation . 
or variability of retardation, the magnetic storm being in progress 
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on the very dates when the disturbed sections were In process of 
being brought into view by rotation. Perhaps the most striking 
illustration of the whole matter in a single instance is to be found 
in the history of a great disturbance upon the sun in January, 
1886. Upon the 12th of that month spots suddenly began to form 
almost precisely at the meridian and about 10^ south of the sun*s 
equator. Upon the four days following, these spots became 
numerous, and some of them very large, covering an enormous 
area, extending finally from the meridian almost half-way to the 
western limb. It would seem that if magnetic effects ever pro- 
ceed from the sun's meridian that this, above every other, should 
have been a case in point. But there was scarcely any disturbance 
whatever and no auroras were reported from any source. On 
Jan. 16 and 17 the magnets were entirely free from disturbance 
* when this great spot-group was undergoing many rapid changes 
and was generally in the precise location to have a terrestrial 
magnetic effect according to the idea which Professor Ricco 
attempted to work out as above described. When, however, this 
area was at the eastern limb, from Jan. 7 to 11, although it had 
not yet developed spots and was the seat of groups of brilliant 
faculsd only, there was an entirely different state of affairs, a 
great magnetic storm being in progress and auroras being reported 
generally from localities in high latitudes. Thus it appears that 
it is not faculsB in general that produce such marked effects, but 
faculsd in the location of areas frequented more or less persistently 
by spots, etc. M. A. Veedbr. 

Lyons, N.T., April 14. 



Where it the Litre? 



I HAVE read Professor Mendeo hall's contribution to Science of 
April 21 with surprise. I did not think it possible for so eminent 
a man to so entirely mis^ the point of any article he might con- 
descend to read and criticise. Nor did I think it possible for so 
keen-witted a controversialist to so entirely forget his own argu- 
ment as to admit and corroborate the very statements be set out 
to refute. Tet any reader of Science who may take the trouble to 
read the two articles written respectively by Professor Menden- 
hall and myself under the heading **Where is the Litre?" will 
see that both of the unlikely events in question have happened. 

I invite my distinguished critic to re-peruse the paper he attacks, 
and to thus ascertain whether it contains any statements or con- 
tentions displaying ** ignorance of the recognized principles of 
metrology,*' or whether it sets forth ** certain conclusions which 
will generally be harmless on account of the very magnitude of 
their errors." If he can fiad any statements, contensions, or con- 
clusions that appear to him to justify such descriptions, let him 
quote them in their ipsieaima verba^ and let him show in what 
manner they betray ignorance or error. I will then, in my turn, 
show the Professor to be mistaken. 

This is no over-bold challenge. It is almost self-evident that 
Professor Mendenhall was unable to find any display of ignorance 
or any erroneous conclusion in my article ; as, in that case, he 
would naturally have quoted the offending passages in justifica- 
tion of his severe remarks. But his only approach to quotation 
is worded as follows: *'The sermonizing finish to the article, 
beginning with the sentence, * In spite of the much lauded sim- 
plicity of metric measures,* etc., may, however, mislead a few 
readers whose ideas have been befogged by the perusal of the 
previous three pages." Such a reference is too loose, too indefi- 
nite, and too general to indicate what particular statements or 
conclusions are objected to; and the Profes8or*s scornful allusion 
to easily-befogged readers of Science is, perhaps, too donnish. 

And now, while leaving my critic to the digestion of my chal- 
lenge, I may, without impropriety, quote some opinions that have 
reached me from other authorities. 

h The Engineering Nevos of March 80, in an editorial reference 
to my paper, says: '* Different enactments by legislative bodies, 
errors in measurement and in calculation, difference in weights 
between bodies weighed in air and weighed in vacuo, and differ- 
ence in weights between water containing air and water freed 
from it have conspired to produce these variations. It is true 
these variations are all so small as not to affect the practical ac- 



curacy of any ordinary measurements; but for the exact work of 
physicists and chemists, and for some of the finer measurements 
of engineers, these variations are sufficient to affect the results. 
The moral which Mr. Emmens points is that the author of any 
paper or treatise claiming scientific accuracy, and dealing in 
quantities whose exact values may be in doubt, should preface his 
work with a statement of the constants adopted throughout the 
work. In a personal letter to us Mr. Emmens makes the further 
suggestion that the international congress of scientists and engi- 
neers at Chicago next summer will afford an excellent opportu- 
nity for defining anew the metric standards whose values have 
become most variable, thus restoring to the system the advan- 
tages of simplicity and freedom from ambiguity which it was 
originally intended to possess. It certainly gives good ground 
for criticism that in every school in the land pupils are taught 
that the litre is equal to the cubic decimetre, whereas, in reality, 
the litre is about 0.1 cubic inches larger than a cubic decimetre, 
the exact variation depending on what value is chosen for each." 

2. Professor De Yolson Wood, of the Stevens Institute, writes: 
* * Your article in ScteneCy * Where is the Litre ? ' is such a model 
of courteous discussion that I thank you for it. The closing re- 
marks contain sentiments I often advocate, but you have done it 
so much more completely and in all respects so much better 
than I oould, that I appreciate it." 

8. Mr. R. A. Hadfield, of the Hecla Steel Works, Sheffield, Eng- 
land, whose scientific reputation is world-wide, writes: '* It ap- 
pears to me you have touched the weak point of the Metric sys- 
tem, and it was only the other evening, at a lecture on this sub- 
ject, that I was aware for the first time there was a difference 
between the litre and the cubic decimetre. No doubt many 
others are in the same way, and it would therefore be specially 
desirable to have some common understanding on this matter." 

4. Mr. Latimer Clark, F.R S., writes : <' I will see the Board 
of Trade with your letters. They are as anxious as you or I can 
be to help in such a cause, and would do anything to promote it. 
The Chicago conference would afford a capital opportimity for 
raising the question, and I will do anything required if you will 
point out what you recommend. The difference between the 
litre and cubic decimetre is simply one of popular belief and 
teaching, and it arises from the French Bureau having decided 
to adopt the bulk of the kilogramme of water as the bulk of the 
litre. I may perhaps add that the Warden of the Standards here 
has written me that he acknowledges my dictionary as correctly 
setting forth the values they have adopted and are employing, 
and he adds that he recommends the book to all enquirers on the 
subject.** 

I refrain from adducing further evidence lest I should put Pro- 
fessor Mendenhall in the position of the dissentient juryman who 
complained that *'he had never before, in the whole of his life^ 
met with eleven such obstinate fellows.** 

Stephen H. Emmens. 

Toangwood, Pa., April, S6. 



Sham Biology in America. 



Mr. Conwat MacMillan has shown more enthusiasm than 
discretion in his recent article. He is writing in a good cause, 
namely, the elevation of botany to an equal rank with zo5logy in 
biological teaching in universities. Biology, however, is not the 
science of animals and of plants, as Mr. MacMillan maintains, it 
is rather the science of life; and I am not aware that biology is 
taught in any large Institution in this country without taking ad- 
vantage of the fact that certain laws and principles of life are, 
for purposes of practical study, far better shown in plants than 
in animals. Plant biology is therefore extensively taught upon 
the lines laid down by Huxley and Martin, and on such lines we 
simply select the organism which best demonstrates a certain 
principle. If the botanists of this country allow the zodlogists to 
take the lead as biologists, that is, in setting forth the fundamen- 
tal principles of life from their observations upon animals, it will 
naturally follow that zodlogy will occupy the leading position in 
the universities. Mr. MacMillan*s argument should therefore be 
directed to the botanists and not to the zo6'ogi^ts,.who are in-no 

Digitized by V:rOOQlC 



April 28, 1893.] 



SCIENCE. 



235 



way responsible for the alleged one-eided state of biological edu- 
cation. 

While Mr. MacMillan's enthusiasm is in a good cause, he has 
allowed it to run away with his discretion. Without sufficient 
reflection or inquiry, he has, unintentionally, I am sure, given an 
entirely wrong impression of the character of work done in sev- 
eral institutions ; this is done under a very sensational title and in 
a style of questionable taste. As it is desirable that this im- 
pression should not spread, and as the arrangement of courses in 
Columbia is cited by Mr. MacMillan as a leading example of the 
manner in which botany is subordinated to zodlogy, let us see 
what the Columbia courses are, as announced in the circular of 
the faculty of pure science : — 

1. Elementary Botany. 

2. Elementary Botany. 

3. General Botany. 

4. Vegetable Anatomy. Cells and 



17 Courses in Botany, 



A. Department of Botany. 



5. 

6. 

7. 
8. 
9. 

10. 
11. 

12. 

18. 



B. Department of Geology. 



\' 



Tissues. 
Morphology and Determination 

of Flowering Plants. 
Economic Botany. 
Cryptogamic Botany. 
Advanced Vegetable Anatomy. 
Natural Orders of Flowering 

Plants. 
Advanced Cryptogamic Botany. 
Comparative Study of Tissue of 

Twelve Species. 
Comparative Study of Plants 

from a Certain Area. 
Critical Study of a Genus. 

PalsBobotany. 

Study of Flora of Certain Geo- 
logical Horizons. 

Z Courses in Phy$ioU)gyj fl. General Physiology. LowerAni- 

in mal Types. 

Department of Physiology. \ 2. Human Physiology. Man and 

I Lower Animals. 

I 8. Laboratory Physiology. 

There are altogether eleven courses in zodlogy under the De- 
partment of Biologr, two of which, namely, ** Elementary Biol- 
ogy" and ** Cellular Biology ** are taught in part from plants. 

It does not appear that botany is ignored in this programme of 
biological courses of study in this institution. The fact that the 
•botanical courses are not arranged under the Biological Depart- 
ment is a mere technicality of administration, which raises no 
•confusion in the minds of students, any more than does the sepa- 
ration of the Department of Physiology, which is equally cognate 
to biology. The separation of these three departments is simply 
•owing to the fact that botany and physiology were already well 
eetablished when the trustees decided to found a distinct depart- 
ment in which biology would be taught especially as illustrated 
in animal types. Henbt F. Osbobk. 

Columbia College, New York, April IS. 



Cedar Wazwiogs, 



Mr. Edwin M. Hasbrouck's *^ Presumably new fact relative to 
the Cedar Waxwings (Amp. Ced.)** in the issue of the 17th ult., is 
a very interesting discovery. The observations from which bis 

-conclusions were obtained, are familiar to modem ornithology, 
while bis inductions are assuredly new to me. Whether they are 

. accepted or not, his views of the importance of carefully study- 
ing the first plumages of birds will scarcely fail of universal ac- 
ceptance. I have no criticisms, but wish to add an observation 
concerning the wax tips of the secondaries and retrices of the 
species which I am inclined to think will favor his conclusions. 
I have made the ultimate anatomical structure of feathers a 
special study for many years, during which I have given those 
of the period before the first moulting special consideration, 
and have met with some extremely interesting things. 
I have never been so fortunate as to meet with a wax tip while 

' the young bird was still in the nest, but have occasionally seen 
them in very fresh subjects, or as early as the 25tb of July. The 
development of the appendage, after it has commenced to ap- 



pear, is very rapid indeed, resembling the process of the growth 
of the new antlers of a buck. I cannot yet state definitely the 
length of time, but from three to five days ordinarily, and doubt- 
less sometimes a little more. In a work devoted to the Birds of 
Minnesota, I have made some references to my familiarity with 
the species, to which I might add many more notes, since that 
went out of my hands, that are even more in point, but sufiQce 
to say, the red wax is secreted in the ciliohamular portion of the 
barbules of the terminal barbs of the feather. 

The rapidity of the development of the appendage is such that 
occasionally it results in doubling the whole series of barbs with 
their barbules, back upon the rachis of the feather, and reveals 
the fact that the homy material constituting the wax-like mass 
is filled from the tip, shaft ward, as if in fact, as in appearance, it 
consists of genuine red sealing-wax, which has become so thick- 
ened or condensed as to cease flowing before quite reaching the 
point of union of the barb with the delicate, overladen rachis 
The naked portion of those barbs becomes an easy object of ob- 
servation under low i)ower8 of the microscope, and under su- 
premely good light and a higher magnification, the reflected por- 
tions of the barb with its barbules, and even the barbicels, may 
be seen resting upon the unreflected portion of the barbs and 
rachis. That there is some special condition very temporarily 
involved, that produces these decorations, there can be no doubt. 
I have never yet succeeded in seeing a wax-tip on a waxwing 
reared in captivity, excellent as has been my opportunity. Who 
next has something new about the Cedar Waxwing ? 

P. L. Hatch. 

An Appeal to Naturalists. 
Mat I appeal through your valued columns for the codperation 
of the naturalists of the country ? The following letter from Pro- 
fessor KdUiker of Wtlrzburg is the occasion of my appeal:— 

WtJRZBURO, April 4, 18981" 
Mt dear Professor Mmor : 

May I ask you if you could procure for me some rare American 
forms of fishes and amphibians, preserved in Mdller^s fluid, so as 
to be investigated microscopically after Qolgi's and Weigert's 
method ? Larger animals should be cut transversely, so that the 
fluid can enter the spinal canal and act upon the spinal marrow. 
At the same time the head or body should be opened and the 
brain acted upon. 

The list of my wishes is very large, but I shall be very glad, if 
I get only some of the animals mentioned. It includes, among 
the amphibia and reptiles, Amphiuma, Siren, Menobranchns, 
Menopoma, full-grown and larval, young alligators and tortoises ; 
among the fishes, Lepidostens, Amia, Spatularia, Scaphyrhynchus, 
full-grown and also very young. ... I am working just now at 
the microscopic anatomy of the nervous qrstem, and have begun 
to extend my investigations to the comparative part also. Unfor- 
tunately, specimens in spirit only are worth very little, and the only 
good methods are those of Oolgi and Weigert. But even Oolgi*s 
is only useful on embryos and young animals, and you know that 
both these methods demand a previous preservation in MfUler'e 
fluid. 

Believe me, etc., 

A. K5LLIKER. 

In view of Professor Kdlliker's distinguished services to science, 
covering a period of over fifty years, and of his undiminished 
activity in research, every one must feel a wish to promote any 
investigation Professor Kdlliker undertakes. In order to secure 
the material for which Professor Kdlliker asks, I seek for contri- 
butions from my American colleagues. I request that all speci- 
mens may be sent to me at the EEarvard Medical School, bo as to 
be in my hands by May 80. All material thus obtained can be 
packed and forwarded to Professor Kdlliker, together with the 
list of contributors. 

The specimens should be kept in the Mtlll6r*8 fluid until they 
reach Warzburg. In order to secure a good result with the fluid, 
it must be used in large quantities, and should be changed every 
day for the flrst week, and twice during the second week. MUI- 
ler's fluid will not penetrate hard tissues, such as bone, for more 
than a quarter of an inch, and soft tissues^for more than three* 
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fourths of an inch. On this acconnt the pieces to be preserved Him etrictlj to the world of life, excluding Him entirely from 

mast not be too large. the vastly larger field of inorgsnic matter. In Uiis waj Dr. 

The beet formula f or MtUler*8 fluid known to me is : — Gk>uld thinks that he accounts for the existence of evil, which Ib 

Bichromate of potassium 2 per cent due to the limited power of the Creator, whose goodness is thus 

Sulphate of sodium 2 '* '< saved at the expense of his omnipotence. Every living thing ia 

W*^®'^ 96 •* " an incarnation of Divinity, and man especially so. Man's duty 

In practice it is convenient and sufficiently exact to dissolve two consists in promoting the growth and futeeas of life every where, 

grammes of each salt in 1,000 cubic centimetres of water. and especially the spiritualization of human life. On the quea- 

It will be, I am sure, a pleasure to many naturalists in America tion of immortality, Dr. Gould expresses no decided opinion, 

to learn of an opportunity of rendering a service to Professor holding that God has not seen fit to reveal his design with regard 

Kdlliker, to whom we all owe so much, and whose continued to man*s future, and believing that information concerning it 

activity is perhaps the most remarkable instance of prolonged and would be of no use to us here if we had it. 

fully sustained mental power in the whole history of biological Such is Dr. Gould's religion; but, though it may find some 

science. We must all feel confident that any material placed at favor among other biologists, we doubt if it wins acceptance any- 

his disposal will be the means of securing important additions to where, for religions and philosophies that deny the Divine om- 

knowledge. Chakles Bbdowigk Minot. nipotence have never proved congenial to the human mind, and 

Harvard Medical 8<flio 6i, Boeton, Maaa. ^^ver will. His theory of the universe and its Author is evidently 

Tvimr wpvTF WR ^^® to a too exclusive study of one science to the neglect of other 
BOOK-REVIEWB. ^^^^ wider views, a mode of iuvestigation peculiarly dangerous 
The Meaning and ths Method of Life : A Search for Bdigton m ^ theology. But whatever may be thought of his positive doo- 
BMogy, By Gbobge M. Gould. New York, G. P. Putnam's twines, all true souls will symphathize with the sentiment ex- 
Sons. $1.75. pressed in his introductory chapter, that '*the bravest, noblest 

This book is a result of the unsettled and transitional state of attitude is that of unsatisfied longing-and the never stilled faith 

religious opinion. Feeling deeply the want df some religion, but that light will come into all of our darkness, and that the riddle 

dissatisfied with the religions of the past, Dr. Gould has sought of our lives will be solved." 
in the phenomena revealed by his favorite science of biology the 

basis of a new theology and a new religion. His views are some- BeiMgezurKenntnissderBauesundlfbensderFlechten, II. Die 
what singular. He holds that matter is eternal and independent Syntrophie. VoN Db. Abthes Minks. Wien, 1893. 
of God, who is the author of life and mind only, using matter as Dr. Minks of Stettin, Prussia, is, or should be, known to all 
the material of the living bodies that he forms, but having other- who are interested in the Lichens, and the controversy with re- 
wise no control over it. Hence God is a limited and conditioned gard to them, as one of the strongest advocates of their autonomy, 
being, and, though very wise and perfectly good, is very far from on grounds peculiarly his own. In various publications he has 
omnipotent. This theory is somewhat like one that had some announced the result of arduous and long-continued investiga- 
prevalence in ancient times, which also regarded matter as eter- tions, which are at least worthy of serious consideration. They 
nal and the Creator as merely the workman who fashioned it; yet cannot be ignored, as is the fashion among those who adopt the 
the doctrine of this book limits Him still more, since it confines ideas of the new school. 



CALENDAR OF SOCIETIES. 

Biological Society, Waahington. 

Apr. 22. — O. F. Cook, Notes on the Natu- 
ral History of Liberia; J. N. Rose, Two New 
Trees of Ec nomic Importance from Mexico; 
V. A. Moore, Observations on the Distribu- 
tion and Specific Characters of the Strepto- 
cocci Group of Bacteria; Erwin F. Smith, 
Peach Yellows and Plant Nutrition. 

Geological Society, Waahington. 
Apr. 26.— The first half hour will be de- 
voted to continuing the discussion concern- 
ing the Age of the Earth. Bailey Willis, 
Interpretation of Sedimentary Rocks; M. R. 
Campbell, The Infiuence of Post-Paleozoic 
Deformation on the Drainage of the Central 
Appalachians. 

Academy of Sciences, Biological Section, 
New York. 

Apr. 10.— H. F. Osbom, on «*The Evolu- 
tion of Teeth in Mammalia in Its Bearing 
upon the Problem of Phylogeny," reviewed 
the recent researches and theories of Ktlken- 
thal, Rdse, and Tacker upon the formation 
and succession of the dental series in mam- 
mamalia, and pointed out that, especially 
in marsupials, cetaceans, and edentates 
(with other placentates), the existence of 
two series of teeth was now abundantly 
proven, as well as the fact that Homody- 
namous forms were derived from early 
Heterodont. He then showed that recent 
discoveries demonstrated that in marsupials 



teeth of the second series might be inter- 
posed in the first series — to explain the typi- 
cal dentition of such forms of Didelphys. 
This transposition enables a comparison of 
dentition of marsupial with that of turassic 

mammalia (= i, -, c, -, j>, -, m, -Y It 

was further noted that the triconodont type 
(as Amphilestes) was probably the hypo- 
thetical point of divergence of placental 
mammalia. As to the form of crowns, the 
theory (Ktlkenthal-Rdse) that complex 
mammalian types were made by concres- 
ence of simple reptilian cusps was upon the 
evidence of the turassic mammalia shown 
untenable, as well as the converse theory 
that cetaceans have derived homodynamous 
form by the splitting of the cusps of tri- 
conodont. Bashford Dean, in ** Contribu- 
tions to the Anatomy of Diniobthys," cor- 
related the parts of this Devon-Lower Car- 
l>oniferou8 Arthrodiran to those of Coccos 
tens. Notes were made upon the (1) 
disposition and character of the lateral line 
organs, (2) pineal foramen, (8) nasal cap- 
sules, (4) dentary plates (homologies), (5) 
ginglymoid articulation of lateral shoulder 
plates, (6) character of shagreen, (7) prob- 
able disposition of paired and unpaired fins. 
N. L. Britton presented a ''Note on the 
Genus Lechea." This genus of CistinesB is 
entirely American, and, from the investiga- 
tions of Mr. Wm. H. Leggett and Dr. Britton, 
appears to consist of about fourteen species. 

Agassiz Scientific Society, Corvallis, Ore. 
Apr. 18. — C. D. Thompson, Relation of 



Soils to Plant Growth. 

Mar. 8. — Professor John M. Bloss, 
Early Lives of Some of Our Scientists. 
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In the work now before ub, Dr. Minks considers the question of 
the so-called parasitic Lichens. In 1880, in •*Morphologisch- 
licheoographische Studien/' II., he had said that *' Lichen and 
parasite are two irreconcilable conceptions. " In the present work 
he develops this idea and extends it to a considerable number 
of Lichens, the apothecia of which had been previously consid- 
ered to belong to the thallus on which they are found, and applies 
the term **8yntrophy " to all such. In a syntropic lichen, by 
careful microscopic investigation, the epiphytic apothecium is 
found to have a very delicate thalline tissue of its own, from 
which it derives sustenance independently of the foreign thallus 
on which it grows. Dr. Minks describes this relation in language 
almost as picturesque as that used by Schwendener, in a phrase 
which has become classic. The syntrophic apothecia, he says, 
** are guests, because they offer nothing to the host, but claim ser- 
vices from him without compensation. But they are not boarders, 
else they might properly be termed parasites, but only lodgers. 
They are tenants, who pay no rent, but share the lot of the land- 
lord." 

In application of this doctrine, Dr. Minks considers a number 
of genera and species of Lichens, which, from his point of view, 
are syntrophic. Prominent among these is the genus Pyxioe, the 
apothecia of which are syntropic on species of Physicia. Others 
are the Caliciacei and the Gyalectacei, the latter being elevated 
to the dignity of a tribe, while the author follows Ny lander in 
combining the Lecanorei and the Lecideei in one tribe, the Lecano- 
Lecideei. 

It were much to be desired that some of our younger botanists 
and microscopists, instead of consuming time in tedious and often 
superficial attempts to determine species, and of accepting as a 
dogma the Schwendener theory, neglecting to study what has 
been said on both sides of the controversy, would make themselves 
familiar with the copious literature of the last few years, and apply 
themselves to the study of the morphology and physiology of the 
Lichens, which, from whatever point of view they are considered, 



are among the most remarkable products of the vegetable king- 
dom. They might be able, by patient labor and by not being in 
too much haste to arrive at conclusions, to make valuable con- 
tributions to the vexed controversy. W. 

The Story of the Atlantic Telegraph, By Hsnby M. Fibld. New 
York, Chas. Scribner's Sons. 

The story of difficulties overcome in the endeavor to accom- 
plish a great work is always interesting, and the account here 
given of the laying of the Atlantic cable reads like a romance. 
As is natural, since the writer is a brother of his, the work of 
Mr. Cyrus W. Field is given the most prominence, but we notice 
with pleasure that the indomitable perseverance and courage of 
the financiers engaged in the undertaking is recognized as it 
should be. 

The Voltaic CeU. By Pabk Benjamin, LL.B., Ph.D. New 
York, John Wiley & Sons. 

Dr. Pabk Benjamin has had long experience in collecting the 
material for encyclopedic treatises, and the reader of this book 
may be sure that nearly aU that could be collected on the subject 
has been incorporated here. This, however, does not necessarily 
constitute a good book, and in the present case the material used 
in cementing together the vast quantity of contained information 
might have been improved upon had a little more care been 
spent on this part of the work. For instance, while the list of 
cuts of storage cells is a very complete one, the theory of the 
chakiges which go on during the charge and discharge is hardly 
touched upon. The book contains a large number of valuable 
tables of conductivities of solutions, heats of combination, etc. 
R. A. F. 

'The Egypt Exploration Fund's new circular respecting the 
arcbseological survey of Egypt may be obtained from Dr. W. C. 
Winslow, 525 Beacon Street Boston. 



ATonie 

For Brain-WorkerSy the Weak and 
Debilitated. 

Horsford's Acid Phosphate 

is without exception the Best 
Remedy for relieving Mental 
and Nervous Exhaustion ; and 
where the system has become 
debilitated by disease, it acts as 
a general tonic and vitalizer, 
affording sustenance to both 
brain and body. 

Br. J. C. Wilson, Philadelphia, Pa., 
says: *' I have used it as a general tonic, 
and in particular in the debility and 
dyspepsia of overworked men, with sat 
isfactory results.** 

Descriptive pamphlet free. 
Romlor^ Chemical Works, ProTidence, R. I. 
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[Preeof charge to all, If of satiafactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.] 



For sale or exchanee— A Telescope (<B6 diameters, 
copper barrel)— for 180 cash or soientUlo books of 
that value. 



er barrel)— for $80 cash or soientUlo books < 
A. N. Somers, La Porte, Ind. 



For sale— A complete set of the Reports of the 
Second Geological Surrey of Pa., 1874-1898, includ- 
ing the Grand Atlas. Publisher's price oyer 8115. WiU 
seu for 950. Address F. D. Che^r, Newark, Del. 

The undersigned has skins of Pennsylvania and 
New Jersey birds, as weU as other natural history 
specimens: which he wishes to exchange for ma- 
rine, fresh water, and earthworms of the south and 
West. Correspondence with .coUectors desired. 
J. Percy Moore. School ot Biology, University of 
Pennsylvania, Philadelphia. 

For sale or exchange.— I have a Galigraph type- 
writer (No. S) in perfect order and nearly new. It 
is in a heavy leather, plush-lined ofQce case, the 
whole costing me about 9IOO. I desire to obtain for 
it, either by sale or exchange, anew. Ne. 5 **Eodak'' 
camera, with six double feather-weight plate-hold- 
ers and the latest pattern of their tripod. The lens 
and pneumatic time-shutter must also be the same 
as those now sold with the last No. 5 Kodak. The 
price of what I desire in exchange is $78. Address, 
for particulars, P. O. Box 814, Takoma, District of 
Columbia. 

For sale.— An Abbe binocular eye-piece for the 
microscope. Alfred C. Stokes, 527 Monmouth St., 
Trenton, N. J. 

For sale or exchange.— One good long range Rem- 
ington B. L. rifle, 44 calibre, also land and fresh 
water, and marine shells. Want shells. Safety, 
camera or printing press. A. H. Boies, Hudson, 
Mich. 

Fine collection of microscopic slides for sale, or 
would exchange for first-class pneumatic bicycle. 
J. B. Whitney, Box 649, Rochester, N. T. 

For sale— A Zentmayer new model U. S. Army 
Hospital monocular stand. Price $110, will sell for 
$75. Address H. G. Wells, No. 151 Broadway, New 
York. 

For sale— A complete set of the third series of the 
American Journal of Science C1870-1898) handsomely 
bound in single volumes in dark brown half moroc- 
co. Address G. H. Williams, 808 Cathedral Street, 
Baltimore, Md. 
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ANTED, as principal of a flourishing technical 
. . school, a gentleman of education and experi- 
ence who will be capable of supervising both me- 
chanical and common school instruction. Special 
familiarity with some technical branch desirable. 
Address,jriving age, qualiflcations, etc., J. B. Bloom- 
ingdale, fifty-ninth street and Third avenue, N. T. 



THE undersigned desires specimens of North 
American OalUnae in the nesli for the study of 
their pterylosis. These species are especially de- 
sired: CoUntM ridatsayit cyrtonyx numtezumaey 
deudr<igapu9franM*ni, tagopustoefchi^tympanuchug 
cupido and pedioecetes prumanellua. Any persons 
having alcoholic specimens which they are willing 
to loan or who can obtain specimens of any of the 
above are requested to communicate with Hubert 
Lyman Clark, 8928 Fifth Avenue, Pittsburgh, Pa. 



A COMPETENT TEACHER of botany in college 
or university is open to engagement. Address 
L., Box 86, Rochester, Mich. 



r^AN anv one inform me as to the age to which 
1/ cats nave lived? I have one twenty years old. 
Edward D. Webb, 182 W. Eighty-flrst St., New Tork. 



ANTED — Second-hand. Foster's Physiology, 
Balfour's Comparative Embryology, Claus & 
Sedgwick's Zoology, Flower's Osteology of Mam- 
malia, Vine's Physiology of Plants. Please state 
editions and prices adied and address Richard 
Lees Brampton, Ontario, Canada 

ANTED.— American Journal of Conchology, 
seven volumes. Parties having these for 
sale will please address the undersiened, stating 
condition and price. R. Ellsworth Call,Loulsville,Ky. 



W^ 



W^ 



A GRADUATE ENGINEER will give instruction 
evenings in geometry, trigonometry and sur- 
veying, mechanics, physics, mechanical drawing 
and general engineermg construction. Five yeara' 
experience in field and editorial work on en^neer- 
ing Journal. References furnished. C. S. H., 102 
Tribune Building, New Tork. 



W 



ANTED.— By well • qualified and experienced 
science master and associate of the Royal 
School of Mines, London, aged 86 (at present in 
England), a mastership in tecnnical college or uni- 
versitv for any of the following subjects: Engineer- 
ing sciences, geology and mineralogy, physics, ohem- 
istry and metallurgy, etc., etc. Can provide excel- 
lent references and credentials, ' ' " — 
Sussex St., Rochdale, Englanr 
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COMPANY. 

95 MILK ST., BOSTON, MASS. 

This Company owns the Letters - Patent 
iN^o. 186,787, gpranted to Alexander Graham 
Bell, January 80th, 1877, the scope of which 
has heen defined by the Supreme Court of 
the United States in the following terms : 

' * The patent itself is for the mechanical 
structure of an electric telephone to be used 
to produce the electrical action on which the 
first patent rests. The third claim is for the 
use in such instruments of a diaphragm, 
made of a plate of iron or steel, or other ma- 
terial capable of inductive action ; the fifth, 
of a permanent magpiet constructed as de- 
scribed with a coil upon the end or ends 
nearest the plate ; the sixth, of a sounding 
box as described ; the seventh, of a speaking 
or hearing tube as described for conveying 
the sounds ; and the eighth, of a permanent 
magnet and plate combined. The claim is 
not for these several things in and of them- 
selves, but for an electric telephone in the 
construction of which these things or any of 
them are used.'' 

This Company also owns Letters-Patent 
No. 468,569, granted to Emile Berliner, No- 
vember 17, 1891, for a combined Telegraph 
and Telephone, and controls Letters-Patent 
No. 474,281, granted to Thomas A. Edison, 
Mav 8, 1892, for a Speaking Telegraph, 
which cover fundamental inventions and 
embrace all forms of microphone transmit- 
ters and of carbon telephones. 



BUSINESS OPPORTUNITY. 

There is an opening for a 
young man to open a New 
York office of the American 
Lightning Protection Co., 
operating under my patents. 
But little capital will be re- 
quired. ^ 

N.D. C.HODGES, 

874 BROADWAY, NEW YORK 



MINERALS. 



Ne¥v Store. 
Neir Stock. 
Ifeir Departments. 

Bend for our ** Winter Bulletin/' reoently iasaed, 
Minerals, Oems, Mlorosooploal Seotlons, Fine Lap- 
idary Work. 

GEO. L. EI6LISH ft CO., linenlogists, 

Removed to 64 East 12th Street, New York. 



Fact and Theory Papers 

I. THE SUPPRESSION OF CON- 
SUMPTION. By GODFEIT W. Hamblbton, M.D. 
W. 40c 

II. THE SOCIETY AND THE "FAD." 

By Aftliton HOI0AN, Raq. 1S«. SOoenti. 

III. PROTOPLASM AND LIFE By 
C. F. Oox. 12^'. 75 cents. 

IV. THE CHEROKEES IN PRE-CO- 
LUMBIAN times. ByCTBUSTHOMAfl. 12«.$1. 

V. THE TORNADO. By H. A. Hazmt. 
12«. $1. 

VI. TIME-RELATIONS OF MENTAL 

PHENOMENA. By JOBBFH jAflTBOW. 12°. 6O0. 

VII. HOUSEHOLD HYGIENE. By 
Mabt Tatlob BI88BLL. 12<*. 75 cents. 

N. D. C. HODGES, Publisher, 

874 Broadway, New York. 



THE MODERN MALADY ; or, Sif- 
ferersfivm 'Nams.' 

An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ignorance of 
the subject which still prevails ; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervoup exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 

12**, 184 pp., $1.50. 



H. D. C. HODGES, 874 Broadway, H. T. 



POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price 50 cenu 
Sent free by post by 

N. D«€. HODGES, 8T4 Broadway, N. T. 



QUERY. 



Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19, 1891. No re- 
sponse to date. 

I. D. C. HODGES, 874 BROADf AT, I. T. 



SCIENCE CLUBBING RATES. 

105^ DISCOUNT. 

We will allow the above diaooimt to any 
Bubecriber to Science who will send us an 
order for periodicals exceeding $10, counting 
each at its full price. 

H. D. C. UODGESrSTTBrodfiy, I. T. 



"BUSY FOLKS' GYMNASIUfl." 




A few minutes* daily exercise 
on our fascinating apparatus 
clears the brain, tones up the 
body, develops weak parts. Our 
cabinet contains chest weights, 
rowing-weights, lifting- weights, 
clubs and dumb bells, adjust- 
able for old and young. // ts 
the only compute exercising outjlt 
in the world suitable for use in 
living rooms. All prices. You 
can order on approval. Chest 
machine separate, $4.50 and up. 
Educated agents wanted. Physi- 




Shouldera and Upper Back, 
rrood for Round Shoulders, 



CAL Culture Chart, with illustrated directions for de- 
veloping every part of the body healthfully, 50 cts. Sent for half price to those 
naming this paper. 

WHITNEY HOME GYMNASIUM CO., Box 0., Rocliester, N.Y.> 
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MR. HOLMES'S CRITICISM UPON THE EVIDENCE OF 
GLACIAL MAN. 

BT Q. FRBOEBICK WRIQHT, OBEBLIK, OHIO. 

Mb. HolH£S has dow concluded his series of reviews of the evi- 
dence of glacial man in America, having treated of the evidence 
from Trenton, N.J., and of that from Madisonville and New- 
comerstown, Ohio, in the first two numbers of The Journal of 
Otology^ published at Chicago, and of the Little Falls evidence, 
in Minnesota, in the April number of The American Geologist 
It is, therefore, an appropriate time to make some remarks upon 
bis criticisms. This I will do with as much freedom from preju- 
dice as possible, and I think I am in position to be as free from 
bias as one can well be ; for all along I have been in a strait 
betwixt two, being under pressure from my theological predilec- 
tions to discredit the evidence, and accepting it at first with much 
misgiving. 

A calm review of the case in the light of Mr. Holmes's criticism 
seems to make it probable that we have been mistaken about the 
character of Miss Babbitt's discoveries at Little Falls. Mr. Holmes 
seems fairl j to establish the probability that the discoveries there 
made were either in the surface deposits or in a talus of the bank 
which bad fallen down from the surface. But I will leave this 
for further discussion by those who are more familiar with the 
ground. 

In case of the discoveries at Trenton, N.J., however, his crit- 
icisms fall far short of discrediting the abundant evidence that 
had been presented by other investigators, and this I say with 
what 1 believe to be pretty full knowledge of the facts and con- 
ditions connected with the discoveries — knowledge which I have 
derived from numerous personal investigations upon the spot and 
from frequent conferences with persons who have from time to 
time reported discoveries. But, as the discussion of this evidence 
in detail will more properly fall to some others who have more 
immediate cognizance of the facts, I will do nothing more here 
than simply to express the convictions of my mind after repeatedly 
TOTiewing the evidence on the spot since bis criticisms. 

The last paper of Mr. Holmes, however, treats of the reported 
discoveries in Ohio, whose discussion more properly falls upon 
me. The two discoveries upon which most reliance has been 
made in Ohio are that by Dr. Metz, at Madisonville, in the glacial 
terrace of the Little Miami River, and that of Mr. Mills, at New- 
comerstown, in the glacial terrace of the Tuscarawas. Mr. Holmes 
urges two objections to the glacial age of the implement discov- 
ered by Dr. Metz at Madisonville, and with him I understand Mr. 
Leverett to agree. The implement was found some distance back 
from the margin of the terrace, where the material was finer 
than that facing the river, and occurred eight feet below the 
surface of the loam, in the upper part of the gravel. Mr. Leverett 
suggests that this loam may have been deposited later than the 
main part of the terrace. I do not, however, understand him to 
have any direct evidence of this, but simply to suggest it as a 
possibility. I am confident, however, that it is nothing more 
than a bare possibility, and that any separation of that portion of 
the terrace from that nearer the river is in the highest degree 
improbable. The glacial terrace is continuous from the river to 
Dr. Metz's house, and, according to the laws of the formation of 
such terraces, the finer material would be deposited back from 
the main stream in exactly the manner in which it is deposited 
there. We may therefore reject that supposition with a very 
great degree of confidence. 

Second, Mr. Holmes and Mr. Leverett suggest that this im- 



plement may have worked down eight*feet through the loam and 
into the gravel by the agency of upturned trees, or of the rotting 
tap-roots of oak trees. Professor Chambeilin has suggested to 
Mr. Leverett that probably fifty generations of trees had grown 
upon this spot. But it is difiScult to see how the number of the 
generations of trees growing upon the spot would materially 
a'flfect the question. The most that Mr. Holmes claimed in refer- 
ence to the Little Falls locality was that implements might have 
worked down by the upturning of trees three or four feet into 
the surface soil. But fifty disturbances of the soil to a depth of 
three or four feet would not have the effect of one disturbance of 
eight feet. To go half-way fifty times does not produce the effect 
of going the whole of the way once. The supposition of the im<- 
plement's having worked down through a tap-root as it decayed 
seems to rest upon so slight a probability that it is scarcely 
worthy of consideration. The necessity of resorting to such 
hypotheses to explain away each item of proof in detail will im- 
press most reasonable minds with the extreme diflQculty of resist- 
ing the evidence presented in favor of glacial man in America. 

With reference to the Newcomerstown implement, there can 
really be no better answer to Mr. Holmes's criticisms than to re- 
produce, with a few critical remarks, two paragraphs in which 
he unconsciously reveals the attitude of mind with which he has 
approached the question. The paragraphs are taken from his 
article in the second number of The Journal of Cfeology, pp. 158- 
159, in the midst of which there are injected two beautiful fancy 
sketches, illustrating ho^ he supposed the banks might have 
appeared when the implement was discovered. Here are the par- 
agraphs: — 

*' Professor Wright is entirely satisfied with the results of his 
efforts to corroborate the statements of the collector. He has 
examined and re-examined Mr. Mills, receiving every assurance 
of the verity of the find, but, after all, be really secures no addi- 
tional assurance and can receive no fully satisfactory assurance that 
BIr. Mills was not in error. Professor Wright has visited and photo- 
graphed the site, and will speedily prepare a plate for publication, 
for just what purpose, however, it is rather hard to see, since the 
nature of the gravels is not disputed, and a volume of photographs 
will not give additional weight to the proofs. A photograph 
made of the tree after the bird has fiown will not help in deter- 
mining the bird. No more will observations on Mr. Mills's moral 
character, his education, or business reputation diminish the danger 
of error. The specimen may not have been found in place, not- 
withetanding all possible verification, and it may be a reject, 
notwithstanding its reseml lance to foreign types, and Professor 
Wright may be wrong in urging his conclusions upon the public, 
notwithstanding his painstaking efforts to secure all possible 
affirmative testimony. 

** It is nowhere stated that Mr. Mills actually picked the speci- 
men out of the gravels ; it was probably loose when he discovered 
it, but, even if he could say that it was fixed in the gravel mass, 
the necessity of questioning the find would still exist. All the 
authentication Professor Wright can possibly secure will not 
enable him to determine whether Mr. Mills struck with his walk- 
ing-stick a small mass of the gravel in place at a depth of sixteen 
feet, or whether he was dealing with a mass which had slid with 
its inclusions of modem relics from the surface to ^ depth of six- 
teen feet." 

In a former communication to Science (Feb. 8, 1898), I had 
promised to publish a more detailed account of this discovery, 
accompanied with a photograph of the bank. It is to this that 
Mr. Holmes refers. The promised publication appeared in the 
Popular Science Monthly for May, simultaneously with the article 
by Mr. Holmes in The Journal of Otology. Doubtless it will 



strike the reading public rather strangely to haje Mr. Holmes 
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riT^d from Ihe dirMoos of the i^rimary mother cell (b). They 
ooDtain but n small quantity of cytoplasm, and are destined for 
no further deyelopment After holding the oogonium in place 
for a time they become disintegrated. The similarity of the 
nuclei of theee cells, in particular the supporting cell &„ to the 
male nuclei is further Tery marked. One could easily belicTe 
that the nuclear maas which they teparate from the egg nucleus 
becomes replaced by the sperm nucl^is. Both cells, b and &«, are, 
however, not present in all <Zdo0Oiittiiii«. The supporting cell 
(6«) is the only Otte constantly present, and this is frequently 
richer in contents, and in one case gives rise to an oogonium. 

la the fi>rmalioa of the Antheridia, there remains a sterfle 
nuclett»« theoae below the chain of antheria cells, from which 
theee w^9^ ahslrtcted. Here also the similarity to polar bodies is 
waaifn^^ b«l» as Strasbotger has pointed out, it necessitates that 
a part of the male branch be compared to a polar body. The 
author cowrhadw that a morphological conformity is not shown 
in either caee. The proce«e in (Sshgammm may be brought in 
hanaM^ with the theories of fecundation dependent upon polar 
hodirs. hnft nothing » thus gained. 

The rsiwilts «^ this portioa of the study can be summarized as 
Mh>we: Oenniee polar-body formatioB is not present in GSdo- 
feiiifcw Oii the odMrhand^ the suppofition is not impossible that 
th» two act<Mapanying cells {bt and 6^ are the physiological 
eqjnjva fc a ter of polar bo di e ow 

Of the minntia «^ n i s ck ar fttsion in fecundation much remains 
ti» he <litatminsd> The stndy Indts the fullness and roundness 
ift the work of Qnignnrd« Tet much is added to our 
Q«r atteMtkm Is turned to an interesting and 
» Qi planfes for study. 



CUDCAIC An> THE TABIATION OF SLUGS. 

BT X. Bl A. OKnnnJL* las CBUCXS^ BXW HBXICO. 

lland mollmaca,~nacktahnacken, they say 

L IB Mnriyevety part of the world. Many 

f extRma^ vaiiabie in cok>r and markings, and 

might he expected, usually have a smaller 

LtkftspecMatowhkhtheybekog. Fur- 

I tfiiUjMH to show ia the present article, clinuite 

liieiice on the variatiott of theee ani* 

^ kind of variety BMy appear, at two distant 




i hKve been feaken^ by those who believe in the 
i chBEactefa* an vahmhle evidence in their 
i duak» however, that they are so valuable in this 
lyyawd . To cite a well-known exam- 
«aiar of man? mnmm a fa and birds in the Arctic 
■^ii n hr s rfly < iB wrf n liHi , witk a coU climate, but it is so 
^ see wtaoe nntaai wl e tt i ott cooms in> that scarcely 
Bkis inaamoe as proof of the oiiect influence 
S» 3k mnf hv in aure olKc«re caoes^ where environ- 
^ at imacdf oBittfj ^pecim^ that we have not yet found 
■ai .B! l e ct i on is acting, 
r to hv perfectly cim; I wiU give some examples in as 
( poaBhie. aamhanng them aeparmlely. so that they 
i 4me hv Joe. ami conoideeed oa their nserits. I will 
afeQ antmyt m ckasf* iheaa UBder diflefent he«diBge> acccrding 
a»lib»himigf^ 

I. Lit er — i i j ia afna . MilOer. This species » widely dis- 
Hs onfinary color ie gray* with more or lees 
In t;«8 Leaaaan and FOUonera deecribed 
« nearly hinck «acie^ teas high alfeitmlee ia Italy * calliag it vmr. 
ni|Mee&i. la t^jttt dh» Itov. A. H. IMap seat me tw^ individual 
of ihi^ varM;y dnat the top of the Beeks^ County Waterford, 
ftre h n i f 1»> feee abiyt^ jea I sv^t They were at the very ^urn- 
auk, mile*^ away ffeoua any tree*. However, about IW K»et K>wvr 
ii»wa ja exnoipia gf the normal form of the speciei* wa(» oh- 




^ :3b« iastnaee ik can hardly be doahked that the^ dark fWram 
or^pnama -mispe ndwutl y oa the ttalma and liri»h mo«ntain^ 
\ pcodiacing a similar e^tK't. 



3. Limax maximus, L. The normal colors are gray with blsck 
spots and streaks. A blackish variety (v. nvbigenus^ Bourgnignat) 
is found In the Pyrenees. 

(B) Influence of Latitude. 

8. Parmacella valeneiennii, W. and Van B. Extends from 
sooth France to Morocco. In the northernmost part of its range it is 
reddish-brown« without markings. In the Spanish peninsula the 
mantle becomes spotted with black (var. punetulata, OklL), and at 
Gibraltar and Tangiers the slog is conspicuously marked with black 
(var. mocttZofa, CklL). But, curiously, at both the last localities 
there ai^>ear8 a variety, well marked with Uack, but dark-olive 
instead of reddish (var. oHoacca, CklL). It is noteworthy that 
he varieties <m both sides of the Straits of Gibraltar are alike. 
The var. oiivaeea resemMes in color P. oUvieri, Cuvier, from the 
Caucasus, at lea^t as represented by an example In the British 
Museum. 

4. Ariotimax cohmUnamuM^ Gould. A large slug found in the 
Pacific coast region of North America, as far north as British 
Columbia. In California there is a Bub-q[»ecie8, ca/^/bmictis, 
Cooper, identical in color with cofwafrtoaiu. From British 
Columbia to California the slug has two forms, one with, the other 
without, bitak spots, the groundcolor in each being reddiah-lwown. 
In British Ccdumbia there is a variety (niffer, CklL) which is en- 
tirely black. In Coeta Rica the species reappears as a sub-species, 
coelartonuia, CklL; dark olivaceous in color. Thus on differ- 
ent continents two slugs, AmaoeeQa and AHcUwutx, each nor- 
mally rufous, develop an olivaceoos variety at the southernmost 
point of their range. 

(O Influence of Jfotshone. 

5. Arkm ater, linn^ This is a large slug coounon in northern 
and central Europe. Typically black, it varies to reddish, yel- 
lowish, white, l>rown, and gray, presenting also some beautiful 
varieties resulting from combinations of theee cdors. In England 
one may find specimens of several diflerent colors in the same 
locality; but Dr. Leach noticed, as early as 1890, that the whltoh 
and pale yellowish forms were specially to be observed in chalky 
districts. In ScoUand, dark varietiea prevaO. But on the conti- 
nent, where the climate is drier, is a bri<^-red form(vmr. k uma rd uL 
KaL) not to be observed on the British Islands at alL This red 
variety is so common and conapicnoiis in various localitiee In cen- 
tral Europe as to attract the atteatioa of tourista and others who 
are not usually given to ohserviag alags. 

At Chislehurst, in England, I found intensely black apecimens 
in damp places. 

It is poissitae that the black variety of ^^trMtamx froai Britlsb 
Columbia, noticed above, aiay have come coanectioa with the 
moot climate of that country. 

{O) It^flmnee ef InstOar Comditiem», 

<L Agrio^mttx ajrrrfts* Liant> The commoo gray garden-slug 
of Europe, oftea aaottlrd with dark-gray or black. There is a 
black variety found ia Ea^aad (var. aifcr, MoreL), and also 
above the aoaeof cnhivataoa ia the Aaorea, hat aot ia ootitiiiental 
Europe. Thne » aho a very dark variety (jMaormOaaas, Less, 
and PoU.) found ia Sicily, aad, a tu jtding to Dr. Saaroth, abo in 
Crete. These examples of iasaiar mrjaniam aaay have to do with 
the iafi a e n ce of aaoastare^ 

T. JtrioltaMur tehaaMmnis, GoahL Spemaaeaa fbaad hj Mr. 
HeaM^hill oa Sta. Craa iaiaad, off Chtiforam, were paler thaa the 
typew beiag uaiform hght-etraw cofer (var. stfrmaiaea, Heaaph.). 

8^ jtin t i a f^pni^ Drapanaad. As its aame ia d icat e a, this 
shag » typicaUy black, hat ia Bngiaad it is aeariy always lead- 
grtay v^"v- ^ sahspc jriuaahaa, Xcq ) or hto wi a h , very rarely 
bhack. Ia SicUy there is a large black form (var. smaKa. CklL), 
ctoe^ related lo the great black aahepaci m aarrfifciiaaiM, CUL, 
tif Algeria. Hete^ aa with rt i m ne afl iB . we wr s im il a r or i 
varietieeoa o ppo oi le sadee of the llriin ■lanina la 
there is a dark-hrowa vanr«j ^var. aiaiii U BSi i. ChlLX in Ber- 
muda* where the species has ao doaht heea iaftiadaced,il ia of the 
lypkal fMraa. Ia Asceaaaoa aad St. Ikka a ata rkm^ itiaUd 
^Mtme attied to sahe^ pteahea* aad aanthtr alKfi varied (var. 
traaleasM; C^klL^ is fomad both oa Triataa fAcaate an 

It i»d$llcull to see how the species UHahawe got so St. 

,yXj00g[e 
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Tristan d'Acunha, and Juan Fernandez if it was not carried there 
by man; yet it already shows some divergence from the type, and 
the specimens from the two latter islands, though they are so far 
apart, are alike. This is not extraordinary if we assume that 
like climatic conditions produce like effects, since the two islands 
are both far out in the ocean, at about the same parallel. 

The problem becomes complicated, however, when we find 
Amalia gagates reappearing on the Pacific coast of North Amer- 
ica, apparently quite native, though separated by long distances 
from other localities for the species. This Pacific form generally 
goes under the name hewstoni, given by Dr. Cooper, but I have 
examined authentic examples, and am convinced it is only gagates. 
Nor is this all, for in Australia and New Zealand are species of 
Amalia so v^ry near gagates that some recent students have 
merged them in it. I have examined A. antipodarum. Gray, A, 
emarginata, Button, and A. fuliginosa, Qould, from New S^ealand. 
A, emarginata I consider certainly a form of antipodarum, but 
this and ftdiginosa appear to me to be valid species. They very 
much resemble gagates in structure, it is true, but, if they are 
really the descendants of imported slugs, the amount of modifica- 
tion they have undergone is remarkable. A. fuliginosa is In the 
British Museum also froui the ** Polynesian Islands " — exact 
locality not stated. There is also an Amalia in the Sandwich 
Islands, evidently very near to gagates, but whether identical with 
It or an endemic form cannot be ascertained in the absence of 
specimens. 

Thus it is seen that Amalia gagates and its allies present to us 
some curious problems, which can only be solved by the collection 
of specimens from many localities, and their very 'careful com- 
parison. Because the slug was described from and abounds in 
Europe, it does not therefore appear certain that specimens found 
in distant localities, closely resembling gagates^ are descended 
from imported examples. We have often good reason for believ- 
ing that this is their origin, but there is none of the certainty that 
we feel in regard to other species now found at the antipodes. 
Quite a similar example is afforded by Agriolimax loevis and its 
allies, which seem certainly native in very widely-separated places. 
It seems that A. gagates and A, loevis are Very ancient species, 
surviving in those places where the climate suits them. 



A STUDY IN POLARIZATION. — PRELIMINARY NOTE. 

BT JOHN DANIEL, YANDERBILT UNIVBRaiTT, NA8HVILLB, TBNN. 

Using a voltameter with platinum electrodes, separated by a glass 
partition bored in the centre with a hole two centimetres in 
diameter, over which was sealed a smaller glass plate bored with a 
hole one and one-half centimetres in diameter, this smaller hole 
being covered by metal plates of various thicknesses sealed tight 
over it, a study has been made of the polarization phenomena 
upon these thin metal partitions in different electrolytes smd un- 
der various conditions as to thickness of partition, current 
strength, temperature, etc. 

Without now going into details of ^he apparatus, methods, and 
results, the following summarized statement may be interest- 
ing :— 

1. The polarization on a gold-leaf partition in good -conducting 
H,80^ is zero, or too small to detect with our-apparatus, for the 
range of current used. 

2. The *< critical thickness" in good -conducting solutions of 
H.SO^, CuSO«, and NaCl is greater than .00009 millimetres for 
gold; .00015 millimetres for platinum; and .0005 millimetres for 
aluminum, under the above conditions. It is less than .0004 
millimetres for gold; .002 millimetres for platinum; and .002 
millimetres for silver. 

8. The ** upper crkical limit" of thickness under these condi- 
tions seems to be about .004 millimetres, rather less than No. 8 gold. 

4. Tables I., II., and III. all point to the conclusion that be- 
tween *' critical limits" of thickness the polarization for a given 
current increases with the thickness. 

5. Table II., showing relation of polarization to current, ex- 
presses two interesting facts : (a) that the polarization on '* thick " 
plates is about the same, in this voltameter, for all currents be- 



tween .2 ampere and, say, .01 ampere, provided time enough be 
allowed in each case for the current to become constant, i.e., be- 
tween the upper limit of current, at which the development of 
gas is so profuse as by mechanical obstruction and irregular 
escape to interfere, and the lower limit, at which the formation 
of gas is no faster than it can be dissipated, (b) Quite different 
is the case for '* thin " plates, where, within the limits of current 
and thickness prescribed, the i)olarization is dependent upon the 
current and gives for each thickness a different curve, or rather 
straight line, for they are all straight lines converging to the 
origin, and differing only in slope. The current strength at 
which the polarization on very thin plates would reach a maxi- 
mum is far above that used, being, perhaps, expressed in amperes 
instead of tenths and hundredths. 

By thick plates are defined those above the ''upper critical 
limit; " by thin plates, those below this limit of thickness. 

6. Inspection of Table III., which gives the time-change of the 
polarization, will show a similar distinction between ** thick" 
plates and **thin" plates, as was noted in the last paragraph, 
viz., that for thick plates the change is considerable and continues 
slowly for hours ; for thin plates, the change of polarization with 
time is both less pronounced and extends over much less time. 

7. It was noted, especially in the case of CUSO4 as electrolyte, 
that there was polarization on gold-leaf if the gold exposed came 
in contact with the solution some distance beyond the edge of the 
hole in the glass plate to which it was sealed; thus in CuSO^, for 
the stronger currents used, there was a symmetrical deposit of 
Cu, decreasing in thickness from the outside toward the centre, 
and vanishing at a small distance from the edge of the hole, this 
distance being less the stronger the current. If only one comer 
Was left exposed, the Cu was deposited there. This phenome- 
non was further tested by bending a thick strip of aluminum, 4 
centimetres long, into the shape of a narrow U, and simply hanging 
this U in the oj^en hole of the glass partition, in CuSO^, and closing 
the circuit on the voltameter; the two ends of the metal strip 
being thus in contact with the CuSO^ on opposite sides of the 
glass two centimetres from the edge of the opening, there was 
decided deposit of Cu on one end and escape of oxygen from the 
other end. 

8. In CUSO4, all the plates except those below the critical 
thickness were destroyed by oxidation. No. 1 silver was destroyed 
is less than one minute. Of course, gold and silver above the 
critical thickness could not be used in NaCl, because of chemical 
action, though the thinnest plates were quite unaffected. Only 
the No. 7 gold was tested in EOH, as it dissolved the sealing- 
wax. 

9. Thick plates of gold were strongly oxidized in H^SO^, es- 
pecially with strong currents. Thin gold plates were apparently 
only oxidized under action of strong or long-continued currents. 
Compare Tables II. and III. Silver was even more easily oxidized 
than gold. Aluminum was so intensely oxidized by the current 
that no satisfactory measurements could be made for this metal, 
though the thin foil was unaffected. 

10. With HaSO^ as electrolyte, after a thick plate of pure gold 
had been used as partition for the time -change of Table III., the 
end cathode was found to be gilded. A thick Pt plate being 
then substituted for the gold in the same solution for the results 
of No. I Pt in Table III., the Pt partition was found, on re- 
moval, to be gilded. The polarization for No. 1 Pt in this case 
was somewhat less than for the same Pt after both it and the 
end electrodes were thoroughly cleansed, the electrodes re-platin- 
ized, and fresh solution made. 

11. The polarization in CuSO^, using Cu electrodes, reached 
a maximum almost immediately and remained very constant. 
The maximum polarization for thick Pt in CUSO4 was hardly 
75 per cent of that for the same in H^SOf. In NaCl the polariza- 
tion became constant very quickly also, but ite value was de- 
cidedly greater, especially on thin plates, than in HaSO^; 
though the same distinctive behavior of thick and thin plates 
was maintained. 

12. In HgSOf of different concentrations the maximum polari- 
zation for a partition was of the same order of magnitude ; but ita 
value for very weak currents was decidedly greate, 
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tions than for the same current in stronger solotions, up to 80 per 
cent. This shows itself especially with thin plates, and also in 
the shorter time required for thick plates to reach a maximum 
polarization with weak currents. The greater change in tem- 
perature and the greater change in concentration of weak solu- 
tions may account for this. 

For currents between 0.1 and 0.2 ampere, the polarization on 
the end electrodes was: — 

ForH.gO^, 1.84; 
'* NaCI, 1.98; 

** CuSOf, 0.00, with Cu electrodes, though, if the current den- 
sity was too great or the time long, the anode would oxidize and be- 
come irregular. C. Fromme, in a paper, * * Ueber das Maximum der 
galvanischen Polarisation von Platinelektroden in Schwefelsfture " 
(Annalen d, Phyaik u. Chemie, Band XXXIII., s. 80-126), states 
that the maximum polarization varies both with the concentration 
and the relative size of the electrodes, the extreme limits being 
given as 1.45 to 4.81 volts — the minimum polarization coinciding 
with maximum conductivity. His method for measuring polari- 
zation, was somewhat similar to that used in this work. As bear- 
ing upon *Hbe change of polarization with time,** I would refer 
especially to the investigation of Dr. E. Root upon this subject, 
discusse«i by Professor von Helmholtz, Wisch, Abh», Vol.1., page 
885. These experiments by Dr. Root seem to prove clearly that 
the liberated ions penetrate deeply into the electrode, even when 
liberated upon but one side of it, as in this case. I take great 
pleasure in expressing here my thanks and deep obligation to 
Professor A. Kundt and Dr. L. Arons for their kind sympathy 
and direction in this work. 

Using CuSO^ on one side of the partition, and HaS04 on the 
other side, careful determinations have developed the curious fact 
that, although there is no visible development of ions (neither Cu 
nor O) at the gold-leaf partition, yet the Cu does not pass 
through the gold-leaf with the current, but H appears on the 
cathode instead, provided the current density at the partition be 
not greater than about .2 ampere per square centimetre. 

The ** critical current-density " ^t which the ions just begin to 
appear visibly on a gold-leaf partition varies for different electro- 
lytes between the limit of 5.7 amperes for 80 per cent HsSOf and 
aensibly zero for lead acetate. 

This '< critical current-density " is proportioned to the conduc- 
tivity of the electrolyte. It therefore also has a decided positive 
temperature co-efficient. 



ON THE FORMATION OF ALUMINUM SULPHATE IN THE 
SHALES THROWN FROM COAL-MINES. 

BT M. H. LOOKWOOD, ASSISTANT IN THE DKPABTICXNT OF OEOLOOT 
AND MINXBALOOT, MIS80UBI OTATX UNIVKBSITT. 

My attention was recently called to a white crystaline forma- 
tion found on and between the layers of a red- colored shale that 
is much used for walks in Columbia, Mo. , and is obtained from 
the old waste heaps of coal-mines in the vicinity. Upon exam- 
ination I found it to consist of aluminum sulphate, which is 
readily soluble in water, and has an alum-like taste. Occasion- 
ally some iron sulphate is present. The question arose as to bow 
the aluminum sulphate was formed in between, and on, the lay- 
ers of the shale. 

For the purpose of studying the formation, I visited the Reece 
mine at Henry Station, on the Wabash railroad, and there collect- 
ed the following waste materials as thrown from the mine, viz., 
fire-clay taken from below the coal, play-parting from a layer 
about six inches from the bottom of the cocil seam, iron pyrites 
mixed with coal from spots throughout the coal seam, clay con- 
taining iron pyrites and carbonaceous matter from just above the 
coal, and a blue argillaceous shale from above the coal. 

The waste materials thrown from the mine, and exposed to 
the air and moisture, go through the process of slacking or burn- 
ing, and it is during this process that the aluminum sulphate is 
formed. I also collected specimens from the burned and from 
the burning heaps about the mine. 

Upon examination of the fresh specimens I found that the fire- 
clay contained no free aluminum compound that would form 



aluminum sulphate after the slacking or oxidation of the heaps. 
The clay-parting and other specimens containing iron pyrites and 
carbonaceous matter, will oxidize so rapidly when exposed to the 
air that the mass takes fire and we have iron sulphate and sul- 
phuric acid formed. The sulphuric acid combines with the 
aluminum in the shales and clays about it, forming aluminum 
sulphate which crystalizes on the surface. 

The shale from above the coal contains some simple compound 
of aluminum (probably the hydrate), and a considerable quantity 
of free sulphur. The presence of the aluminum was shown by 
the cobalt-nitrate test, and, also, when some of the shale was 
boiled with hydrochloric acid and filtered, the solution gave a white 
precipitate of aluminum hydrate upon the additiion of ammonium 
hydrate. 

Some pieces of the shale contained so much free sulphur that 
they would bum, upon ignition, with a blue flame, giving off 
fumes of sulphur dioxide. When some of the powdered shale 
was leached with carbon dioxide, and the solution evaporated, a 
residue of sulphur was obtained. These tests indicate that the 
sulphur and aluminum thoroughly penetrate the sbale. When the 
heaps burn the sulphur becomes highly oxidized, and combines 
with the aluminum, forming aluminum sulphate within the shale. 
Heat drives the aluminum sulphate to the surfaces, hence it will 
crystalize between the layers and on the surfaces of the shale. 

Free sulphur is found deposited in a crust at the top of the 
burning heaps. This shows that there is an excess of free sul- 
phur in the waste materials. 

The red color of tbe shale is due to the red oxide of iron formed 
when the water is driven off by the heat. 



CURRENT NOTES ON ANTHROPOLOGY. — XXX. 

[Edited by D. O. Brintan, M.D., LL.D., D.Sc.} 

Prehistoric Ethnos^phy of Northeattem Africa. 

There are two very learned and sufrgestive articles in tbe 
Beitrdge zur A8$yriologie, Bd. U., Heft If.. 1892, which may be 
combined to present the latest substantial opinions on the rela- 
tions and sequence of linquistic stocks in the valley of tbe Nile 
and the lands adjacent. The one is by Franz Pastorius, on tbe 
Hamiticlanguagesof East Africa; the other on the relations of 
the Semitic and Old Egyptian languages, by Fritz Hommel. In 
what I present on the latter theme, I have also had the advan- 
tage of a paper read before the Oriental Club of Philadelphia, by 
the able egyptologist. Professor W. Max Mtlller. 

Scarcely any question in early ethnography could be more im- 
portant. It touches directly on the origin of the two oldest civ- 
ilizations of the world, — the Egyptian and the Babylonian. 
According to Hommel, the Old Egyptian of the Pyramid Texts, 
and the Old Babylonian (Semitic) tongues agree so closely in 
grammar, in sequence of words, in phonetics, and in lexicog- 
raphy, that their near relationship or their common origin must 
be admitted. Professor Mtlller informs me that in the E^pdan 
of the Rammesside epoch at least sixty per cent of the words in 
use were clearly Semitic. These relations are, however, dis- 
tinctly not with the western Semites, but directly between the 
eastern Semitic (Babylonian) and the Old Egyptian. Hommel 
very pertinently adds that this by no means justifies the conclu- 
sion that the original home, die ursprUngliche Heimat^ of the 
common stock was in the valley of the Euphrates; it might just 
as well have been on the Nile. 

Some strength is given to the latter possibility by his compari- 
sons of the Old Egyptian with the Berber dialects. He finds 
that the lexicon of these latter is Old Lybian, but that their 
g^mmar and syntax are very closely related to the Old Egyptian. 
There is no doubt but that the diaracteristic forms of the perfect 
and imperfect tenses were at one time common to the Berber, tbe 
Old Egyptian and the Semitic tongues. Besides these, as pointed 
out by Pastorius, the Hamitic (or Berber) dialects had in com- 
mon with the original Semitic the personal pronouns, the femi- 
nine in f, and a number of minor structural elements. He is 
convinced that the East African Hamites (sometimes called 
Kusbites) have been dwellers on the upper tributaries of the 
Nile, in Abyssinia, for many thousand ^eafi>p.p£ their dialects. 
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the Somali and Qalla are much the most profoundly semitized, 
the Saho and Aia^ (Danakil) much lees so. All these dialects 
stand in close relationship to the geographical features of the 
country, showing that they originated on the spot. They have 
both influenced, and been influenced by, the Ambaric (Ethiopic) 
Semitic stock, and to some extent by the Soudanese tongues. 
Pari passu with the language, the blood of the tribes has suf- 
fered from this intermixture. 

The extreme interest of these conclusions cannot but impress 
all Semitic and Egyptologic students. 

Fossil Human Remains in South America. 

The critical scrutiny of the evidence of paleolithic man in 
North America, which has lately occupied considerable attention, 
has perhaps been pushed too far. When, as in the Ohio field, 
discoveries have been made which cannot be gainsaid, it is 
scarcely fair to prefer every conceivable explanation of them to 
the simplest one — that the articles were originally deposited 
where found. 

Meanwhile, in South America, some interesting facts are com- 
municated by Mr. Roth, of Buenos Ayres, to Professor Kollmann, 
and published by him in the Mittheilungen aus dem Anatomi- 
schen Institut, at Basel. Mr. Roth was the discoverer of the 
skull of " Pontimelo,'' which, by the way, he informs us is a 
typographical error for '•Fontizuelos." This skull, together 
with some other human bones, was found under the carapace of 
a glyptodon of extinct species, and Mr. Roth argues that the man 
and the animal were contemporaries. He does not seem to have 
contemplated the possibility that men of later times may have 
found the carapace, and with it piously covered the remains of 
one of their dead. He asserts, however, that Ddring, Burmeis- 
ter, Ameghino, Moreno, and other leading geologists of the Ar- 
gentine Republic, have acknowledged the contemporaneity of 
man and the glyptodon. 

Roth cites a number of instances where human remains have 
been found in the upper Pampas formation. In 1887, he un- 
earthed for the first time some in the middle Pampas strata ; and, in 
the same, both he and others have found numerous pieces of pot- 
tery, an artificial shell-heap, and occasional silex points of hu- 
man workmanship. He insists that there is no room for doubt 
that whenever the so-callet **Pampeano Intermediar '* was 
deposited, man was then living there. This time, if Ihering is 
right (see my note in Setence^ April 14), was in Pliocene (tertia- 
ry) days. 

Professor Kollmann brings this into connection with other early 
finds in South America, and reaches the conclusion : ** That the 
discoveries of ancient human remains in America prove that the 
various American races inhabited their continent quite as remote 
in time as did those of Europe and Asia, their respective locali- 
ties;" which expression leads to the inference that he is a 
polygenist, or, else, seeks the cradle of the species outside these 
three continents. 

Th - Ethnic Origin of the Jews. 

In spite of the persistency of the typical Jewish physiognomy, 
it is proved by history that the Jews are far from a pure Semitic 
strain. They lived among and constantly intermarried with the 
Oanaanites, Amorites, Philistines and true Hittites, none of 
whom were of Semitic blood; they bought Greek concubines, 
called in the Bible ''pilegesh"; and, in turn, the males of many 
of the tribes around them, lured by the ever famous and still 
maintained beauty of the Jewish maidens, were quite willing to 
vow, *< Thy people shall be my people, and thy God my God." 
In the Talmud these are called ** proselytes of the King*s table," 
and they were accorded honorable positions. 

Such conversions by no means ceased with the destruction of 
Jerusalem by Titus. In the eighth century, Bulan, Prince of the 
Chasars, with all his people, embraced Judaism, and the repeated 
edicts in medieval time forbidding marriages between Christians 
and Jews can only be explained because such unions led the 
former to the faith of the latter. 

At present, in all parts of the world, the prevailing anatomi- 
cal type of the Jew is that of the brunette, with curly dark hair, 
dark eyes, often olive complexion, the skull long — dolichoce- 



phalic — the face rather narrow. This holds good for about 
ninety per cent of them; but nearly everywhere the remaining 
ten per cent — in Germany, over eleven per cent — are blondes, 
with light hair and eyes and round skulls — brachycephalic. In 
a much smaller percentage, the type is characteristically Mongo- 
lian, especially in the women, and about an equal number pre- 
sent negroid features. These aberrations from the ethnic type 
must be regarded as reversions through heredity to some of the 
numerous non- Semitic strains, which have, as above intimated, 
from time to time modified the pure current of Hebraic blood. 
Thai in spite of the number and extent of these admixtures the 
type has been preserved on the whole with such fidelity from the 
earliest Babylonian epoch, is a remarkable lesson in anthropolo- 
gy. An interesting discussion of the whole question by Von 
Luschan, Yirchow and Alsberg may be found in the Correspon- 
denZ'Blait der Deutachen Oeselhchaft far Anthropologie, October, 

1892. It effectually disposes of the absurd theory of Professor 
Gerland, of Strasburg. that the Semitic stock is a derivitive from 
the African negro — a theory which can only be explained by an 
anomalous degree of anti-Semitism obscuring his intellectual fac- 
ulties. 

NOTES AND NEWS. 
A MEMBER of the Anthropological Society of Washington has 
placed in the hands of the treasurer of the society a sum of 
money to be awarded in prizes for the clearest statements of the 
elements that go to make up the most useful citizen of the 
United States, regardless of occupation. The donation has been 
accepted and the society has provided for the award of the fol- 
lowing prizes during the present year (18i)8) under the following 
conditions: Two prizes will be awarded for the best essays on 
the subject specified above, viz. : A first prize of $150 for the best 
essay, and a second prize of $76 for the second best essay among 
those found worthy by the commissioners of award. These 
prizes are open to all competitors in all countries. Essays of- 
fered in competition for the prizes shall not exceed 8,000 words 
in length, and all essays offered shall thereby become the prop- 
erty of the Anthropological SSciety of Washington, the design 
being to publish the essays, at the discretion of the Board of 
Managers, in the official organ of the society, the American An- 
thropologist, giving due credit to the several authors. Each 
essay should bear a pseudonym or number, and should be accom- 
panied by a sealed envelope bearing the same pseudonym or 
number, and containing the name and address of the competitor; 
and the identity of competitors shall not in any way be msde 
known to the Commissioners of Award. Essays must be type- 
written or printed, and must be submitted not later than Novem- 
ber 1, 1898. While it is not proposed by the society to limit the 
scope of the discussion, and while each essay will be considered 
on its merits by the Commissioners of Award, it is suggested, in 
view of the character of the society and the wishes of the donor 
of the prize fund, that the treatment be scientific, and that the 
potential citizen be considered (1) from the point of view of an- 
thropology in general, including heredity, anthropometry, via- 
bility, physiological psychology, etc. ; (2) from the point of view 
of personal characteristics and habits, such as care of the body, 
mental traits, manual skill, sense training and specialization, 
and all-around manhood ; and (8) from the ethical point of view, 
including self-control, humanity, domesticity, charity, prudence, 
energy, esprit de corps, patriotism, etc. The essays offered in 
competition for the Citizenship Prizes of the Anthropological So- 
ciety of Washington will be submitted, on or about November 2, 

1893, to five commissioners of award, including, it is proposed, 
one anthropologist, one jurist, one statesman, one educator, and 
one other not yet specified, all of national reputation, of whom 
at least one and not more than two shall be members of the so- 
ciety; and the award shall be made in accordance with the find- 
ings of these commissioners. Essays submitted in competition 
for the prizes should be delivered not later than November 1, 
1898, to the secretary of the Board of Managers of the Society, 
Mr. Weston Flint, No. 1101 K street, N. W., Washington, D. 
C, to whom all correspondence relating to the prizes should be 
addressed. 
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THE SEDIMENT OF THE POTOMAC RIVER. 

BT CTBU8 C. BABB, V. 8. OEOLOOIOAL SURVEY. 

Thb United States Geological Survey in May, 1891, established 
a gauging station on the Potomac River at Chain Bridge, D.C., 
for the measurement of the discharge of the river at that place. 
From that date to the present time daily readings of the height of 
the river have been maintained, which, taken in connection with 
the measurements of discharge, makes it possible to compute the 
daily discharges of the river at this place. A detailed account of 
the methods and resulte of this branch of the work may be found 
in a paper by the writer in the Transactions of the American 
Society of Civil Engineers, No. 687, Vol. 27, and entitled •*Tbe 
Hydrography of the Potomac River Basin." This article deals 
with the discharge of the river and its relation to the rainfall in 
the basin. It is also stated that measurements of the amount of 
sediment transported by the river were being made. The results 
are now available and are here given for publication. 

Daily heights of the Potomac River at Great Falls, about sixteen 
miles above the City of Washington, have been kept since 1878 by 
the officials of the Washington aqueduct, together with a daily 
record termed ** condition of water.*' Owing to the fact, however, 
that the dam across the river at Great Falls was not completed 
until 1886, the two sets of records previous to this latter date are 
valueless for discussion. 

l^he results of this article are based in part upon the records of * 'con* 
dition of water," which are made as follows : A horizontal metallic 
tube, 86 inches long and with glass ends, is filled with water, and the 
distance at which a ball immersed therein can be seen from one end 
is noted. The observations vary from 1 inch in very muddy water 
to 36 inches, which is considered as clear. Samples of the river 
water at Great Falls were collected and were sent in to the main 
office in Washington, where they were analyzed quantitatively in 
so far as the determination of the ratio of the weight of the con- 
tained sediment to the total weight of the sample. At the same 
time the '* condition of water " was recorded. Fift.v-five samples 
were analyzed, with condition of water ranging from 1 to 86 
inches. These quantities were plotted on cross-section paper, 
with condition of water as abscissae and ratios of sediment to 
water as ordinates. Through the points thus obtained a smooth 
curve was drawn, from which a table was constructed, giving for 
each inch of condition of water the corresponding ratio of sedi- 
ment. In order to obtain the total amount of sediment trans- 
ported by the river for any length of time the discbarge of the 
river for that period must be multiplied by the average ratio of 
the sediment to the water for the same period. 

Simultaneous gauge readings of the height of the river at Great 
Falls and at Chain Bridge were maintained for a year and a half. 
From these observations a table was constructed, giving for the 
gauge height at one place the corresponding gauge height at the 
other. From the fact that no large tributary enters the river 



between these two points, the daily discharges at Great Falls 
may be computed from the table of gauge relations and from the 
daily discharges of the river at Chain Bridge. The daily ratio of 
sediment to water was found from the daily record of condition 
of water and the rating table of ratios and condition of water. 
Knowing then the daily discharge of the river in cubic feet per 
second and the daily ratio, it is simply a matter of multiplication 
of second-feet times the ratio limes the weight of one cubic foot 
of water to obtain the weight of the total amount of sediment 
passing down the river per second. In this way the daily amounts 
of Bediment from 1886 to 1801, inclusive, have been computed. 

In considering the value of these figures, it would seem at first 
sight that the above method of measurement for condition of 
water was crude to base scientific results upon. The observations 
are not made for that purpose, but are more for the benefit of the 
fishermen in the vicinity of Washington. They have the advan- 
tage of being simple and inexpensive and can be maintained by 
an inexperienced observer. Another very important fact in their 
favor for this river is that, owing to the absence of lakes and ex- 
tensive swamps throughout the basin, such as are found in the 
glacial region further north or the swampy regions of the extreme 
south, the coloring matter of this river is almost wholly due to 
mineral sediments and very little to vegetable deposits. It would 
be more accurate if daily samples of the water could be analyzed, 
but it would be expensive and would require a long time-interval 
before the results would be of value. There is a six years* record 
of condition of water, or over 2,000 observations. From a series 
of measurements certain average values for this record have been 
computed. Any one observation may depart greatly from this 
average, but when considered in connection with the total num- 
ber of observations the effect of its departure from the mean is 
inappreciable. 

The lowest record is 86 inches. In some cases the ball is just 
able to be seen at this mark ; in others distant objects are plainly 
visible. There is here an arbitrary limit for the curve, which 
ought to extend considerably below this point, but taken in con- 
nection with the rest of the range, and especially with the upper 
part, where the ratios are large, the weight of this lower end is 
small. Errors wUl also arise depending upon the cloudiness of 
the day. However, errors due to this method of sediment 
measurement are not cumulative, but may be either plus or minus, 
and in a large number of observations tend to equalize each other. * 
It is therefore considered that the results are sufficiently ac- 
curate for all ordinary purposes. 

The following facts are brought out. The average annual dis- 
charge of the Potomac River from a drainage area of 11, 048 square 
miles is 20,160 second-feet, varying from 2,000 second- feet in time 
of low water up to 470,000 second-feet during the great flood of 
1889. The total annual amount of sediment transported is 5,557,250 
tons, or 858 pounds per second, and distributed through the six 
years from 1886 to 1891 as follows: 1886, 4,288,000 tons; 1887, 
2,872,800 tons; 1888, 4,996,800 tons; 1889, 10,142,600 tons; 1890, 
5,994,000 tons; and 1891, 5,544,800 tons. The average daily 
amount varied from 1 pound to 21,900 pounds per second. It is 
found from these figures that the average annual amount of sedi- 
ment is to the weight of the annual discbarge of water as 1 to 
8,575. Assuming that one cubic foot of sediment weighs 100 
pounds, this average amount of sediment would cover one square 
mile 8.98 feet in depth, and if spread over the drainage area would 
cover it 0.0048 inches in depth. At this latter rate it would take 
the river 2,770 years to erode one foot from the drainage area. 

These results appear in the following table, together with similar 
data compiled for several other large rivers. The first column 
gives the name of the river; second, its drainage area in square 
miles; third, the average annual discharge of the river in cubic 
feet per second. The fourth column gives the total amount of 
sediment, in tons, annually transported by the river; fifth, the 
ratio of the weight of this sediment to the weight of the water 
annually discharged ; the sixth,Hhe height of a column in feet 
having a base of one square mile that the sediment would cover ; 
the seventh, the depth in inches that the drainage area would be 
covered if this total amount of sediment should be spread over it; 
and the last column the authority for the data. The discharge 
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and drainage areas for the Rhone, Po, Danube, and Uruguay are 
taken from a paper by John Murray in the Scottish Oeographieal 
Magazine for February, 1887. The drainage area of the Nile was 
measured by planimeter from the best maps obtainable. 

Discharge and Sediment of Large Rivers. 
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GLACIATION IN PENNSYLVANIA. 

BT KDWABD H. WILLIAMS, JR., LBHIOH UNIYXR8ITT, 80. BETHLI- 

HSM, PA. 

Owing to the difference of opinion regarding glaciation in this 
vicinity, I have taken the subject for the out- door work of the 
post-graduates in the mining course, during the past few months, 
as their geological survej, and I make now a preliminary 
statement of what has been found, without theorizing upon it in 
any way, as the work is to be continued and extended to adjoin- 
ing regions. 

The Lehigh University is situated on the north slope of what 
is called The South Mountain, or the Durham and Reading Hills, 
immediately back of South Bethlehem, Pa. The crest of the same 
varies from 665 to over 900 feet above tide, at the point mentioned. 
This is above the reach of glacial deposits by floating ice. To 
the north lies the great valley bounded by the Blue Ridge, and 
just north of this is a lower rid^e of Oriskany sandstone in a ver- 
tical position. The nearest portion of this sandstone is therefore 
beyond the Blue Ridge. As the rocks of this ridge are mainly 
barren, while the Oriskany sandstone carries the usual fossils, this 
formation was taken as a test-rock, owing to the fact that the 
rock called Potsdam sandstone sometimes weathers so as to great- 
ly resemble rocks of other formations. 

Professor Salisbury stated that he had found glaciated stones 
600 feet above the Lehigh River, on the mountain back of the 
University, and adduced that fact to refute the statement of Pro- 
fessor Wright, that the ice failed to come as far south as Bethle- 
hem. The height of the point noted was proof that the speci- 
men had not been brought by water, and that the ice-sheet had 
extended across the great valley. From this was deduced the 
idea that there had been two periods of glaciation, and that the 
one marked by the terminal moraine north of us, was the later of 
the two. 

> ** Report upon tbe Physics and Hydraolios of the MlBSlaBippl Rlyer," by 
A. A. Humphreys and H. L. Abbot, Philadelphia, 1861, p. 140. 

t ** Eleventh Annual Report U. 8. Geological Suirey," Washington, 1891, 
Part IL, p. 67. 

* Soottish Geographical Magazine, February, 1887, p. 76. 

« ''Irrigation in Bgypt," by J. Barola, translated by Major A. M. Miller, 
Washington, 1889, p. 18. 

* ** Hydraulics of Great Rlyers," by J. J. Reyy, New York, 1874, p. 136. 

* " Report on the Irrawaddy Blyer,*' by B. GK>rdon, Rangoon, 1880, Part IIL 
P.2& 

T Special Consular Reports, House of Representatiyee, 6l8t Congress, 8d 
Session, Sx. Doc. 46, Part I., p. 269. 



To the south of that part of the mountain back of the Univer- 
sity, lies a land-locked valley, so that there was no drainage 
southward, except at high levels, during the time when the 
bowlder clay was deposited and therefore there would be no cur- 
rent to divert icebergs into that valley and cause a universal dis- 
tribution of that clay, as there is to the north of the South Moun- 
tain. 

The preliminary work shows that Oriskany pebbles and bowl- 
ders are found at all altitudes over this mountain, and the great 
majority of the smaller ones lie in a clay, which may be due to 
the decomposition of the gneiss of the mountain ; but which ex- 
ists on the top of the highest part of the ridge. These have been 
traced into the Saucon Valley to tbe south as far as a line run- 
ning from Friedensville to the second railroad cut south of Bin- 
gen. South of that line we find the clays from the subjacent 
limestones generally free from foreign stones, as far south as 
Centre Valley, the southern part of the survey. North of that 
line we have found four lines of glaciated material. In the val- 
leys these run across all the formations from gneiss to limestone, 
in lines generally parallel, and with a freedom of glaciated mate- 
rial except in the lowest parts, where ice may have been present. 
Oriskany bowlders are found of considerable size, and in some 
parts abundantly. Only one of these lines has been traced fully, 
and that runs from the north of Bingen and at an elevation of 
about 800 A. T., across the Saucon Creek and Valley, and, pass- 
ing south of Seidersville, has been followed to the summit of a hill 
west of the latter place, and at an elevation of 720 A. T. 

It is comparatively eaG# to trace these lines, as the farms are 
provided with wooden and wire fences, except where these lines 
exist, and there the fences are of stone heaps, and the soil is 
stony. Digging under these lines shows that they are resting on 
rock in some cases, and on soil in others. 

It may be said that the ice went over the South Mountain. In 
this case there has since been a great disintegration of the gneiss, 
as the cuttings for the South Bethlehem reservoir show 25 feet of 
rotten rock in some places. It may be said that these are evi- 
dences of a older glaciation ; but this older intrusion followed 
exactly the lines of the later one, as can be seen by running a line 
from the points in New Jersey noted by Professor Salisbury (Pat- 
tenburg, etc.) to Seidersville, Pa., so that the advocates of a sin- 
gle period can say that this was a sudden intrusion for a short 
period followed by rapid retreat for twenty miles. 

This work is not sufficiently extended to furnish data for the- 
orizing, and it will be extended in the future; but attention is 
called to the fact that here exists a good field for observation, as 
the rocks of the country (gneiss quartzite and limestone) cause 
intrusive rocks from the Blue Ridge to be very prominent. 



INFLUENCE OF PARASITES ON OTHER INSECTS. 

BT G. C. DAVIS, AOBIOULTUBAL GOLLEOB, MICH. 

From a philantrophic standpoint, it seems cruel to see one 
class of insects preying upon another. The eager female para- 
site is so vigilant in her search that one would think a subject of 
her search could not escape till it had reached maturity; yet 
strategy, mimicry, offensive odor, hairy and other coverings, and 
many other peculiar and interesting methods of protection help 
to shield and protect the invader from its insidious foe till out of 
danger. In watching the ups and downs of the two from year 
to year, about the only effect that is noticeable is that the para- 
site generally holds the balance of power, though usually the bal- 
ance is well equipoised. 

Viewed from an economic and practical side, the practice loses 
its cruel aspect and is encouraged and fostered in many ways, as 
it means an inexpensive control of many of our common pests. 
There is little doubt but parasites do much more good than we 
are wont to give them credit for. In a large share of the cases 
of parasitism, about so many individuals of a species are para- 
sitized each season, and the number left remains too small to pro- 
duce serious damage. On the other band, if the species had no 
parasite to contend with, it would soon be numerous enough to 
be a dreaded pest. 

Very often certain species do appear in greatly increased num? 
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bers, and cause widespread con9temation. No doubt climatic 
and other iuflueaceshave much to do with these sudden up-ris- 
ings, as we And species that are known to be parasitized but 
▼ery little, which fluctuate in numbers greatly with different 
seasons. All the effect, then, cannot be attributed to parasites. 

The difference between the work of parasites and other influ- 
ences, is quite marked and distinct in certain channels, and can 
be easily traced. The tendency of parasites is to increase or de- 
crease in numbers as the host is numerous or scarce. A few 
years ago the wheat aphis was so numerous over the wheat plants 
that it threatened to destroy the whole crop in this region. Pres- 
ently certain of the aphis looked brown and swelled, which told 
plainly that the parasites were there too. The wheat grew and 
headed. Still the aphis increased by the thousands daily, and the 
parasites increased in numbers also. Then there came a time 
when the parasites were in the majority, and, before the wheat- 
beads had ripened, a live aphis was a scarce and hard thing to 
find. The next year the wheat aphis was not common, and what 
did appear were disposed of early by the parasites. 

Sometimes the work of the parasites is not as prompt as the in- 
stance just cited. For illustration, the oak army worm. Edema 
aUnfnmay was never known to be numerous enough to greatly 
injure the oak till two years ago, when the species came in such 
numbers as to strip whole forests of their foliage. Of the sever- 
al hundred caterpillars and pupse collected, only one pupa was 
parasitized. Last year the trees were again stripped by count- 
less numbers as the year before, but from the pupae collected, 
about every one in ten was parasitized. ^Probably this year the 
caterpillars will be less numerous, and by next will be scarse, 
because of the work of parasites. 

An ideal parasite is one that would keep its host in such 
camplete subjection that no outbreak would occur, and the num- 
bers not great enough to do any harm. While the effect of par- 
asitism is not ideal in every respect, it nevertheless is a boon to 
economic entomology, and has already been used to good advan- 
tage, by introducing many foreign parasites that are known to 
work on certain species. As we become still more familiar with 
these parasites and their hosts, much more good, through parasit- 
ic species will undoubtedly result. 



EARTHQUAKES IN AUSTRALASIA.— II. 

BT OBOROE BOOBEir, M.A., 8ECRETABT OF THE SBISMOLOOICAL COM- 
lOTTEE OF THE ATrSTRALASIAN ASSOCIATION FOB THE ADVANOE- 
MSNT OF 8CIENCB. 

In my former communication I explained the nature of the 
work that the Seismological Committee of the A. A. A. S. pro- 
poses to do anent earthquakes. In the present contribution I 
shall endeavor to sketch briefly what has already been done for 
New Zealand earthquakes. 

The committee has published two reports, 1891 and 1802. 
The former was drawn up by Sir James Hector, F.R.S., and 
deals with New Zealand earthquakes to the end of the year 1890. 
It contains a list of earthquakes (687) felt in New Zealand from 
the earliest settled times, and gives interesting details concern- 
ing the somewhat severe shocks of October, 1848, and January, 
1865. The last named is notable as being one of the few in any 
country in which movement of the land has been actually ob- 
served by skilled observers on the spot. Captain Drury, R.N., 
was engaged at the time on the nautical survey of the New 2jea- 
land coast, and, being in the neighborhood of the land raised, 
was able by actual re- measurement to confirm the general im- 
pression. ** An area of 4,600 miles was estimated to have been 
raised from one foot to nine feet, the greatest elevation being on 
the west side of the Wairarapa Valley, the vicinity of Porroria 
Harbor not being affected, and the west side of Cloudy Bay, 
north of Blenheim, having actually been depressed to the extent 
of five feet." (Transactions, A. A. A. S., 1891, p. 622). The 
elevation has been permanent. The same report (1891) contained 
a map by Sir James Hector, showing the seismic areas, principal 
fault and earthquake-rents in the islands of New Zealand. 
The division into seismic areas is not, however, based upon the 



determination of the earthquake origins, and, in the opinion of 
the present writer, is on that account misleading. At the same 
meeting of the Australasian Association (Jan., 1891), I read a pa- 
per on New Zealand Earthquakes, which contained a somewhat 
larger list (776) than the report of the committee, together with 
two maps and a diagram showing curves of monthly seismic fre- 
quency, the New Zealand curve based upon the records of 746 
shocks being compared with Mallet's curves for the Northern and 
Southern Hemispheres ~ 6,879 and 228 earthquakes, respective- 
ly — (See Milne on Earthquakes, p. 266). The record for New 
Zealand shows a maximum of frequency in September, with 
smaller maxima in January and March, and minima in April 
and October, November, December. The inclusion of these facts 
might modify Mallet's curve for the Southern Hemisphere, but 
it does not appear that they point to any connection between 
earthquake- frequency and the season of the year. 

One of the maps exhibited showed, by shading, the earthquake- 
frequency of the shocks in various parts of New Zealand, the re- 
gion most effected being a portion of Cook Strait, included in the 
triangle Wellington, Blenheim, Wanganui; the next shade of 
frequency includes Christchurch, the next, Nelson. There is an 
isolated district of local earthquakes round Rotorua and Tara- 
wera. On my other map were marked the epicentra of 86 earth- 
quakes for which the data were sufficient to ascertain them with 
any degree of probability, and I have since been able to deter- 
mine more or less exactly the origins of a few of the earthquakes 
of 1891-1892. The two chief sources are situated —(1) 10 miles 
north of Lake Sumner, or about 80 miles north -north west of 
Christchurch. Hence proceeded the shock which on the 1st of 
September, 1888, threw down the upper portion of the spire of 
Christchurch cathedral. To the same origin I am able definitely 
to assign 10 other shocks, and probably many more belong to it. 
(3) 46-60 miles north-northwest of Wellington, in Cook Strait. 
This and some other origins near it are accountable for most of 
the New Zealand shocks, the average intensity being very low, 
III. — IV., on the Roesi-Forel scale. 

The method used for finding the origins has been, in general, 
founded on the observed times of the shock at the several places 
at which it was felt, with the help of the isoseismab, when the 
effects were sufficiently definite to assign the degree of intensity 
on the Roesi-Forel scale. 

One somewhat striking point in connection with all the recent 
earthquakes in New Zealand, is the low velocity of propagation 
they possess (less, with one exception, than 20 miles a minute). 
At first this made me doubt the correctness of the calculations, 
but the large number of shocks for which the velocity can now 
be approximately ascertained renders the results toleraUy cer- 
tain. In the solitary exception (an earthquake of the present 
year, which I am still investigating) the velocity is probably be- 
tween 46 and 66 miles per minute. The depth of the origin has 
not been found in many cases, but in those for which the solu- 
tion of the equations is most satisfactory, the depth is in each 
case about 24 or 26 miles below the surface. 



LETTERS TO THE EDITOR. 



^•0 OarretpandenU ar€reque»ted to be a$ brief 09 po$Bil»U. Tke wrtter'e name 
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of the journal. 

Some Recently Discovered Trilobites with Appendages. 

The past winter the Qeological Department of Columbia Col- 
lege came into possession of some extremely interesting specimens 
of Triarthrus Beekii, which were discovered by Mr. W. S. 
Valiant, now of Rutgers College, in the Utica shales at Rome, 
N.Y. They were entrusted to W. D. Matthew, our fellow in 
geology, for complete description, and Mr. Matthew's paper, re- 
cently read before the New York Academy of Sciences, will ap- 
pear in the Transactions of the Academy for May. Owing to the 
unavoidable delay in their issue, and because the subject is such 
an interesting one, this preliminary announcement is made. The 
Trilobites possess two undoubted antennsd that come out together 
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from under the front-central portion of the head-shield, and 
project forward. They are jointed and entirely analogoas to the 
antennae of living cruBtaceana in structure. In full or in stumps, 
they have been identified on upwards of fifty individuals, some 
twenty of which belong to Olumbia Ck>llege. On one specimen, 
where the cheeks have been broken away, Mr. Matthew has de- 
tected coml>-like structures, which we suppose to be gills. Leg- 
like appendages are well preserved, opposite the divisions of the 
body. 

At the posterior end of the pygidium, tetson-like appendages 
t»n be distinguished, which are of great interest, and which are 
regarded as perhaps indicating an ability in the animal to propel 
itself backwards, as does the lobster, although its ordinary motion 
would be forwards, by means of its legs. Mr. Matthew brings 
out some other interesting facts and deductions, which will be 
illustrated by drawings in the full paper. J. F. EZehp. 

Colombia College, Hay 86. 
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Cedar W&xwing. 

In view of the articles published in your paper during the past 
few months regarding the plumage of the cedar wazwing (^m- 
pelis cedrorum), it may be of interest to call attention to a paper 
published in the ** Transactions of the Norfolk and Norwich 
Naturalists* Society," Vol. III., pp. 826-844 (read Nov. 2, 1881), 
by Henry Stevenson, in which there is a very full discussion of 
the plumage of the allied Bohemian waxwing (Ampelis gar- 
rtUus). 

The presence of the wax-like tips in nestling birds is here re- 
corded, and several captures of young in this plumage are referred 
to; the first nestling secured with red tips to the wing-feathers 
seems to have been taken by one of Mr. WoUey's collectors in 
Finnish Lapland in 1856. WrruEB Stone. 

Academy of Natural Sdenoes of PhUadelphla. 



Native Lead. 



It may be of interest to mineralogists to note a new locality for 
native lead, which occurs near Saric, Sonora, Mexico, about 86 
miles south of this place. 

The metal occurs in thin scales ; and pellets, like small shot, 
have been reported, but I have not seen them. The scales seem 
to approach a rectangular form, and have been found nearly an 
inch long. 

The gang^e rock is evidently a pyrocene, of pale-green color, 

streak yellowish. The accompanying minerals are iron oxides, 

with traces of manganese, and carbonate of lime. 

0. W. Kemfton. 
Oro Blanco, Arizona, Jane 8. 



The Ancient Egyptian Language. 

It is the growing opinion of scholars that the ancient Egyptian 
language has more intimate Semitic relationship than has been 
generally admitted. The grammatical construction of Egyptian 
is distinctly Semitic; the pronouns, prepositions, and other parti- 
cles are traceable for the most part to Semitic roots ; the Semitic 
system of pronominal suffixes is often used. Ben fey sought to 
establish this affinity by various considerations, grammatical and 
lexicographical, and the conclusion to which he came was that 
the Semites are only one branch of a great family, which includes 
not only the Egyptian, but also the other languages of Africa. 
De Roug^, Ebers, and Brugsch have declared their belief in the 
descent of the Egyptian from the same stock as Semitic. Dr. 
Fritz Hommel, in his recently-published brochure, *'Der baby- 
kmiscJie Urspruug der dgypHtchen Kultur" (Munich, 1892), 
brings forward many proofs showing the Semitic origin of the 
Egyptian language and writing. He not only specifies a 
number of identical words, but shows the grammatical relations 
of the two languages. He also puts side by side some thirty-five 
characters which resemble each other in the two languages, both 
in form and signification, and even in sound. Dr. Hommel 
maintains that Egyptian culture originated in Babylonia. 

In this connection we may mention the interesting fact that the 



Egyptian documents recently discovered in Palestine, rigorously 
transcribed in Hebrew characters, gave almost everywhere the 
regular Hebrew forms in the Bible, without change or correc- 
tion. Chas. H. S. Davis. 

HeridOD, Conn. 

Fnnnel-Shaped Clouds. 

Durinq the afternoon of May 17 there appeared not far north- 
east of Colorado Springs numerous cloud -masses resembling in- 
cipient thunder-storms. They were not so large as ordinary 
thunder-storms. From a cumulus mass depended the fringes that 
mark the storm-cloud, but they were unusually long as seen in 
profile at a distance. Only a little rain fell from any of them, 
and none from most of them. From the centres of several of 
them also depended funnels or narrow cones. In one case this 
column reached fully one-fourth of the angular distance to the 
ground, the others nearly as far. The columns changed their 
form somewhat, but I could not discover any marked swaying or 
writhing, perhaps owing to the fact that those observed were at a 
distance. At the time the surface winds were light and variable, 
but the following days have been marked by very violent winds. 
These were nearer the tornado than * I ever before saw in Colo- 
rado. G. H. Stone. 

Colorado Springs, Ck>l. 



Glaciers in the United States. 



At this season of the year many scientists are preparing to visit 
and study the glaciers of Switzerland, that country being the 
Mecca of geologpists who are converts to the glacial theories. I 
desire to call the attention of the readers of Science to the fact, 
that here in Pierce County, Wash., we have a system of glaciers 
surrounding Mount Tacoma, beside which those of Mt. Blanc are 
insignificant, both in area and distribution. 

The glaciers of Mount Tacoma are eighteen in number, and are 
arranged in radial lines from the central dome of the mountain, 
which is 14,450 feet in altitude. As this mass rises from the sea- 
level, it is the most conspicuous peak in the United States. The 
limit of peri>etual snow on the spurs is 4,000 feet while the 
glaciers and snow-fields that lie in the cradles extend as low as 
2,700 feet. With care, the glaciers and spurs are not over- 
dangerous travelling. The scenery is superb, and well repays the 
many campers who yearly seek the mountain slopes for health 
and recreation. About fifty persons have attained the summit, 
including two ladies. The glacialist may there study moraines, 
terminal, medial, and lateral, and make observations on the flow 
of ice to his hearths content. 

If any of your readers desire further information upon this 
subject, it may be obtained gratis by addressing 

Fred. O. Plummbr. 
Secretary Washington Alpine Club, Tacoma, Wash. 
Taooma, Wash., June 1. 



Binocular Viiion. 



Professor LeConte's remarks on my note about binocular vis- 
ion seem to call for a word or two in addition from me. Of 
course I should not have troubled the readers of Science with my 
ways of looking at things, had I not known that they were un- 
usual, and quite at variance with everything accessible to me on 
the subject, including Professor LeConte's own excellent little 
book, to which he makes reference, and had I not also been quite 
certain of the subjective part of the phenomenon. It is now 
about ten years smce I noticed it first. Though a student of phy- 
sics, I had not then read enough of physiological optics to have 
met with any thing on this subject, hence I had not been told 
what I must expect to see — a fact that I have no doubt is re- 
sponsible for my unhappy deviation from established rules. 
Since that time I have tried the experiment under every availa- 
ble set of conditions — almost whenever I have found myself 
looking at any kind of a pattern. I have tried it with perfectly 
fiat decoration, relief, and actual net- work, such as the bottom of 
a cane-seated chair, or a coarse wire-cloth, alwayii with the same 
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result. The illosion is quite complete ; I seem to be lookiog at ao 
actual pattern. The use of a material point of regard, as the tip 
of the finger, was not, as Piofessor LeConte seems to have un- 
derstood me, to aid in properly fixing the axes of the eyes, but 
simply to make sure on which side of the actual pattern the 
horopter lay — the all-important fact in the experiment. I may 
add, that io my case the coalescence of the images is easier with 
a more distant than with a nearer point of regard ~ contrary to 
Professor LeConte's experience. It seems to me that it would 
be valuable to secure some additional evidence as to the way in 
which the phenomenon strikes a person who has bad no previ- 
ous knowledge of its existence, say by using a stereoscope with- 
out lenses, fixing the distance of a point in monocular vision and 
then suddenly introducing a pattern, the observer being simply 
asked to estimate its distance. In closing, let me say that I lay 
no stress on my remarks in explanation of my own case. It 
really is more or less of a mystery, but it surely need not remain 
so. The abnormal eyes of Dal ton did great things for the 
theory of color vision, and indeed it is from the abnormal more 
than from the normal cases that fruitful trains of thought are apt 
to take their rise. I esteem myself fortunate to have interested 
Professor LeConte, and I hope that this is by no means the last 
thought that he will give to the matter. 

Abthur E, B06TWICK. 
MoDtclalr, N.J., Jane 19. 



A Night-Singing Cat-Bird. 

Perhaps it is not a rare occurrence, but I never heard of such a 
thing before, and I give the incident for what it is worth. A few 
evenings since I heard a cat-bird sing for nearly an hour just be- 
fore midnight. The weather was mild, with not enough moon- 
light to cast a shadow. The bird's song was somewhat intermit- 
tent and scarcely so rapturous as his usual sunset or sunrise 
singing. In the intervals there occasionally came one or two of 
the mewing utterances characteristic of the bird. 

A. Stevenson. 

Arthur, Oniario. 

It it a Paleolith ? 

A STONE axe has just been found in a field about eight miles 
northeast of this place, which very nearly proves (if not quite so) 
that man existed during, or prior to, the glacial period in North 
America. It was found by A. A. Newlin, on the summit-level 
in this (Parke) county, Indiana, on the south side of Sugar Creek. 
It is 6 A inches long, 2f inches wide on the blade, 4^ inches wide 
at the groove (or eye of our steel axes). 8i inches wide at the 
<*back,'' or <*poll,'* and is ly^ inches thick, and. I am confident, 
was, when first made, nearly two inches thick. 

One side is ground flat, and by glacial action, without any 
doubt. By that grind the groove was planed almost out on that 
side, and has been re-cut or filed out by some Indian long ages 
after the Indian who first fashioned the axe. The striations run 
from edge to poll, and the axe was moving edge forward, as the 
striations indicate, for they are deeper cut toward the edge, and 
weaker, become shallower and less distinct, toward the poll. 

The opposite, or convex, side of the axe has been striated just 
enough to produce a distinct plane, which inclines to (or from) 
the fiat side about eleven degrees. 

The poll, the ends (as timber men call that part of the axe near- 
est to and farthest from the hand when using), the present con- 
vex side, and the grooves around the ends show the deepest and 
oldest weather-pits. Then the glaciated, fiat side shows the next 
oldest weathering. Next, the newly-deepened groove on the flat 
side, and, also, a little deepening of the groove on the convex 
side, where the grinding had made the groove somewhat shallow, 
show the next oldest weathering; and, last, the smooth, whetted 
edge shows very little weather wear. 

This axe was found 'about one hundred miles north of the 
southern boundary of the glacial drift on the Wabash River. I 
have found eleven places in the county where the rock, in place, 
is strongly and clearly glaciated, and three places have been found 
by other parties. The erratic bowlders which are striated on one 



to five sides are countless (to say nothing of those not marked), 
and I have examined them and studied them a great deal, and 
think I am not a bad judge of their comparative exposures and de- 
compositions. As a result of my experience and judgment, I am 
strongly inclined to believe that this axe was made before, or 
during the glacier. That it was lost, or in some way fell into the 
sweep of the glacier and was ground flat on one side and striated 
a little on the other. That, after the glacier had receded, it was 
found, repaired, sharpened, and used till the steel tomahawk took 
its place, when it was cast aside. I feel confldent that experienced 
archaeologists will so decide. Jno. T. Campbell. 

RockTllle, iDdlftna. 



Cloud Formation. 



I wish to call the attention of meteorologists to a rather peculiar 
phenomenon witnessed by me several tim^ last winter. 

The slough between King's River and the San Joaquin, overflows 
in seasons of high water, causing dense growths of tule (Scirpus 
laciuiris, or round tule, and Typlia latifolia, or flat tule), often 
ten feet high. The buccaroes of the large stock ranches bum the 
dead matter in winter, to clear the land that the stock may get 
I he young feed. 

On Jan. 28, at 8.80 p. m., I noticed one of these fires. The 
wind was northwest, slight, and quite warm; the weather had 
been showery for a few days previous, but, saving a few clouds of , 
the cirrus type, the sky was clear. The fire was not extensive, 
but made a dense smoke which rose in a nearly perpendicular 
column, nearly 2,000 feet, when it met a counter current of air 
from over the Coast Range, as evidenced by its drifting abruptly 
away to the northeast. 

All this is a natural result of the topography of the country; 
but what arrested my attention was a cloud of the cumulo-stra- 
tus type, resting on the top of the column at the point of flexure, 
like a cap. It did not appear to drift away, nor did it grow 
larger or diminish, save that from its base it gave off a doud of 
the nimbus type, that mixed with the smoke and gradually in- 
creased and extended, till, at about 10 o'clock p. m., it extended 
across the northern horizon, like a dense rain cloud. MeanwhOe, 
other clouds began forming at sunset, and it ramed before morn- 
ing. 

On Jan. 29, it cleared away, another fire was started, the 
smoke rose in a column to the same altitude, struck the current, 
and drifted away, no cloud forming. The same thing happened 
on the 8l8t. On Feb. 1, the apparent conditions were the same, 
save a few clouds came in from the coast, but were soon dissi- 
pated. In the afternoon I saw the fire start, and watched it. 
The smoke rose as before, and struck the .upper current of air. 
Immediately a cloud formed. In less than half a minute it had 
reached its usual size, as large as the column, which it seemed to 
cap. It was a dusty day, so the column was often broken. I 
saw it blown from under the cloud, and a new one form three 
times in about five minutes. 

I now noticed that, whereas the smoke drifted down the wind, 
with its upper surface a horizontal plane, the liberated clouds as- 
cended into the wind in the manner of a kite. Once outside the in- 
fluence of the smoke, they were dissipated like the rest of the 
clouds. General showers prevailed throughout the valley for the 
next three days. 

Reasoning from my limited knowledge of physics, I might think 
the cloud was caused by a column of heated and vapor- laden air 
rising with the smoke, and being cooled by coming in contact 
with the upper current, causing its vapor molecules to agglom- 
erate into cloud particles; but, for various reasons, I think this 
inadequate. I have since seen the fires several times, with a 
southerly wind, which generally brings our rain, but no cloud 
formed. 

1 have seen a theory advanced that vapor molecules need some 
solid nucleus to start the process of agglomeration. Can any one 
tell if this be so, and, if it is so, the rank that carbon takes as a 
condenser ? 

I would also like to know why no cloud formed save in a 
** chronic" state of the weather; and finally^, wbv^did the liber- 
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ated clouds float into the wind in oppoeition to all known physi- 
cal laws ? 

I cannot help but think that had a meteorologist been on the 
spot, he would have been able to throw light on the subject of 
doud formation and precipitation. Alvah A. Eaton. 

Riyerdale, CaL, May 20. 



Birds that Sing in the Night. 

I WAS somewhat surprised that the writers under the above 
caption in the Dec. 2 and 16 Nos. of Science omitted some of the 
most familiar night-singers of the Atlantic seaboard of the latitude 
of New England. While never having heard some of those men- 
tioned, I have often heard the field-sparrow, ShizeUa pusiUa, 
break forth into rapturous song by night, especially if the moon 
be shining, at the nesting period. 

Another of the most common night-singers is that songster of 
songsters, the prince of the thrushes, the Wilson's thiush, or 
*' Marten,'* Turdua fuecescens. During late May, June, and early 
July he prolongs bis vespers till nine or ten o'clock, and often 
breaks forth at intervals throughout the rest of the night. 

Another songster is the cuckoo, whether the yellow or blue- 
biUed, I know not. He generally sings in the low ground, and is 
popularly supposed to foretell rain. ** Oft in the stilly night," 
while the moon was playing hide and seek with the clouds, and a 
thin mist was creeping slowly over the landscape, have I heard 
the *' rain-bird's " voice come weirdly from the swamps. At first 
low and indistinct, perhaps owing to the inequalities of the at- 
mosphere, a few steps may suffice to place one so it is heard with 
startling distinctness. At such times the sweetness of his voice 
is enhanced, and, as the clear, liquid notes swell on the stillness, 
we forget to quote Shakespeare: ** The nightengale if she should 
sing by day, would be thought no better a musician than the 
wren," but rather burst into the rapturous quotation of a later 
poet: — 

*' cuckoo I shall I call the bird 
Or but a wandering voice ! ' ' 

Then we forget the songster's ill-repute as an egg-thief, forget his 
benefits to the agriculturist, and love to feel the author of this 
melody is of supramundane origin, and not of earth, earthy. If 
a few birds' eggs mixed with a diet of tent caterpillars will 
make such a voice, let him have them, by all means. I heartily 
believe the bluejay is author of most of the mischief laid to his 
door, as I have seen him take both eggs and young of the smaller 
birds. 
The homed lark, Otoeorie a rvbeaj is the most common night- 
, singer in California, at least the valley. Alvah A. EIaton. 

RiTerdale, California. 



Books for Children. 



Mr. Fbakk Waldo, in Science for June 16, asks for lists of books 
that will enable children of ten to call by name the natural ob- 
jects they meet in their rambles. 

He says that those books which he has seen do not give the 
"necessary details." Therein lies the difficulty with children of 
ten years of age. As soon as the necessary details are given so 
many scientific words have of necessity been used that the results 
are beyond the comprehension of the clientage to which he pro- 
poses to cater. Those whom he wishes to reach, need just what 
he himself states at the end of his letter he was so fortunate as to 
have, viz , a personal guide and instructor. 

The best book, for children, about fiowers, with which I am ac- 
quainted, is Qray's, * ' How Plants Grow." Bright children of 12, 
if properly instructed, could use it in the woods and fields and 
find out, without the presence of a teacher at the time, the name 
of any of the larger and more interesting of the fiowers, exclud- 
ing, of course, the golden rods, daisies and other oompoeita). 

In the correspondent's state, New Jersey, there are several hun- 
dred species of birds, and many of them have nests and eggs so 
nearly alike, that by them even odlogists cannot tell the species 
with certainty. Most birds give several different notes, some an 
extensive range; nearly all sing differently at different times of 



the year. The bird book asked for — one that will enable a per- 
son of ten or any other age to name ''free birds" without a 
teacher — is an impossibility. 

The best book on birds, is probably Coues's **Key to North 
American Birds," but it could not be used by children under 16. 

French's *' Butterfiies of the Eastern United States," is probably 
rudimentary enough for children of 12-14, provided a little pre- 
liminary work were done by an older person who understands the 
vocabulary used by the author. My own * * Trees of the Northern 
United States " deals only with the leaves, bark, and occasionally 
the fruit, and contains as few scientific words as possible, and 
those are all defined with added illustrations whenever at all 
necessary. This fact, and its containing an accurate picture of 
the leaf of each species, ought to enable even those of ten to use 
the book. Binney's "Land and Fresh Water Shells of North 
America" contains illustrations of all the species, and, as far as 
these will enable one to name shells, ought to be all right for 
children. I attempted in my '' Mollusks of the Atlantic Coast" 
to make an easy book to be used by children of 14 or more in 
naming the shells of the shore. 

The beetles are too numerous in species for any book, large or 
small, expensive or otherwise, to enable children or even grown 
people to name all or even a majority of them. The moths are 
also very numerous in species and so far no one book, cheap or 
high priced, names them all. Austin C. Apoar. 

Trenton, N. J. 



Teaching of Biology. 



The recent discussion in the pages of Science as to the methods 
of teaching biology now in vogue in this country, has brought 
out much that is of interest to all who seek to present that sub- 
ject in a fair and unbiased manner to their students. Ignoring 
the controversial phase, which too many of the letters have 
shown, is there not, after all, the question yet remaining — How 
shall biology be taught ? 

Circumstances are alike at no two colleges in this country ; 
differences of courses, students, surroundings and many other 
factors make it necessary that each teacher should solve the 
problem for himself. But in a large number of institutions the 
plan of study is such that unless a student elects to specialize in 
biological lines he will receive but one, or at most two, terms of 
training in natural history. 

In such a case what is the best plan to adopt ? A course in 
botany will give the student a slight acquaintance with some of 
the flowering plants only if the course be the one usually given 
in such cases. On the other hand, a course in zodlogy would 
leave the student with no knowledge of plants and but little of 
animals. He will receive no farther work in either line during 
his course. What will be the best for him in his life after leaving 
college? 

After much consideration, the writer has sought to find a way 
between the two horns of the above dilemma by seeking to pre- 
sent fundamental principles, illustrating and demonstrating them 
by examples taken from either the animal or vegetable kingdom, 
as might be most advantageous. In this work the form itself 
has received far less stress than the principle which it illustrated, 
and the bearing it might have on the question whether the course 
was more botanical than zodlogical was not for a moment con- 
sidered. 

It was found convenient to begin by assuming that, in a de- 
gree, animals and plants are machines for the transformation 
and utilization of energy ; adding to this, during the course, a 
consideration of the problems which must be successfully met to 
ensure existence and comparative study of the various ways in 
which these problems are solved. 

The result of this course has been to encourage me to continue 
along these lines, reserving for psychology, which follows, the 
task of checking any tendency to regard living things as ma- 
chines only. Looking over the ground covered, I find that nearly 
two- thirds of the examples chosen to illustrate the various prin- 
ciples were from the vegetable kingdom. Surely, whatever else 
it may be. this is not a course in zodlogy masquerading under 
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the guise of one in biology. Whether it agrees with the original 
meaning of the word '* biology*' or not, I care but little, for 
many other words of our language are very far to-day from their 
original signiOoance, while a study of the principles shown by 
*< matter in its living state," is certainly not very far from the 
signiOcance of the words from which ** biology '* is derived. 

H. T. Fernald. 
State OeUace, Pa., June 9. 



BOOK-REVIEWS. 



Ftfteenth Annual Report of the State Board of Health of the State 
of Connecticut, for the Seven Months Ending June 80, 1892. 
New Haven, 1898. 

In addition to the customary features, the statistics upon the 
health of towns and the reports of local boards of health, this 
volume contains three papers under the beading << Miscellaneous." 
The first of these is by Dr. Herbert £. Smith, upon *' Connecticut 
River Water as a Source of Typhoid Fever at Hartford.*' The 
unusual number of cases of typhoid fever in Hartford in the 
winter of 1891-98 led to an investigation by Dr. Smith, under the 
auspices of the State Board of Health. Dr. Smith has fixed the re- 
sponsibility for the outbreak upon the water of the Connecticut 
River, which was supplied to citizens of Hartford during a large 
part of the months of October, November, and December. The 
period when the disease specially prevailed ''corresponds with 
the time when cases originating in the use of the river-water 
must have appeared.** From the evidence adduced by Dr. Smith 
there seems every reason to believe that typhoid germs, carried to 
the consumer by the river- water, were the cause of some fifteen 
deaths that otherwise might not have occurred. Dr. Smith sug- 
gests that the germs might have oomc from the sewers of Spring- 
field, twenty-five miles up stream, and this seems certainly a 
likely supposition, if we are to judge from the history of similar 
epidemics. 



The paper which follows this is by Dr. Charles J. Foote, upon 
^ ' The Filtration of Water. " It relates some experiments upon the 
Pasteur-Chamberlain filter, certain of which seem to indicate 
that defective packing around tbe porcelain may lead to the ap- 
pearance of germs in the filtrate. As a result, partly of his own, 
partly of others* investigations. Dr. Foote concludes with the 
following practical advice: *'We may conclude then, first, that 
the porcelain cylinder of a Pasteur filter should be cleansed once 
a week at least by boiling in water for an hour. A simple wash- 
ing is not sufficient, since, when the porcelain is replaced, the 
living bacteria still remain in its pores and come through into 
the filtrate as soon as the water is turned on ; second, that the 
filter should not be put in a position where it is near a range or 
any other apparatus giving out much heat, but put in a cold place; 
third, that a properly- constructed filter should be obtained, so that 
there is no chance of a leak around the packing. ** 

The third paper is entitled, *< Abstracts from a paper on the 
Duty of Public Disinfection following Acute Infectious Diseases,** 
and is a remarkable production, as the following pregnant sen- 
tences may suggest: '^One afternoon last December I sat upon 
the deck of the revenue cutter, < Lot Morrill,* with the secretary 
of our State Board of Health.*' . . . <* Smallpox has been lashed 
to hell by the agent vaccination, and like a whimpering hound is 
held securely in leash.*' . . . ** Arms, arts, literature, science, all 
have their rewards, but not one of them surpasses in the magnifi- 
cence of its gifts those of which the god-like science, medicine, is 
capable." 

The Arehcean Formation of the Abukuma Plateau, By B. KaiO» 
Journal of the College of Science, Imperial University, Japan. 
Vol. v., 1898. Plates. 

This article of nearly one hundred pages and six well-executed 
plates shows us that Japan is not behind the western countries io 
scientific studies. Except a few cabalistic signs on the cover, and 
a few more on one page at the end of the article and a foot-note 
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THE MODERN MALADY ; or, Suf- 
ferers fifom ' Nerres.' 

An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in oar mode of treating Neuras- 
thenia, consequent on the wide iioiorance of 
the subject which still prevails ; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nerroas exhaustion and the modes oi 
treatment which have at Tarious times been 
thought suitable to this most painful and try- 
ing di 
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or two, there is nothing to indicate that it might not have come 
from an English or American printing office. Yet the whole of 
it, plates and text, is the product of a Japanese office. It is also 
a striking example of the extended use of the English tongue 
when a paper of this character appears in our language instead of 
French or German. 

The paper is the result of several years of study by the author, 
and shows great industry and research^ The Archaean is divided 
into an upper and lower division. In the former are placed the 
Gozaisho and Takanuki series, and in the latter the Laurentian. 
The Gozaisho series is estimated to have a thickness of 10,000 
metres. The Takanuki series was found too distorted to estimate 
the thickness. Many details of sections are given, and there is 
also an extended discussion of the origin of the various rocks, 
and of their lithological characters. The paper is worthy the 
attention of students of the ArchsBan formations. 

^ Joseph F. James. 

Mays. 

The Microscopical Examination of Potable Water, By Geo. W. 
Rafter. New York, D. Van Nostrand Company. 160 p. 
18°. 50 cts. 

This little book, forming No. 108 of the Van Nostrand Science 
Series, fully bears out the character of preceding volumes, and, 
like them, will be well received by all. The plain language used 
puts it at once within the limits of beginners in microscopical 
water analysis, and, at the same time, it affords a handy resumS 
of work done for the use of the professional student. Care haj9 
evidently been taken by the author to give as completely as possi- 
ble ** the state of the art" to the date of issue, and in this particu- 
lar the book is in advance of some of its more pretentious rivals. 

It is divided into two parts, the first treating the subject quali- 
tatively, the second quantitatively, while appended is a bibliog- 
raphy of water examinations, both from the chemical and bio- 
logical standpoint These two fields of research, chemical and 



biological, are each given their proper place throughout the vol- 
ume, and, more fairly than is usually the case, the author believes 
them of equal value when in conjunction with a study of environ- 
ment, and equally valueless when used alone. It has become a 
habit among biologists, latterly, to decry chemical methods alto- 
gether, while chemists, in their turn, hare been rabid in their 
defence, hence the stand taken by Mr. Rafter is particularly re- 
freshing, and the more so that he is eminently a biologist, and has 
arrived at his conclusions through calm reasoning. C. P. 



AMONG THE PUBLISHERS. 



We have received from D. Appleton & Co., their ** Guide 
Book to Alaaka and the Northwest Coast,*' prepared by Eliza R. 
Scidmore. It gives a quite minute description of the whole coast 
of North America, from the Strait of San Juan de Fuca to the 
Aleutian Islands, with brief notice of the more northern portions 
of the great Alaskan peninsula. Though written for tourists, it 
is by no means confined to the superficial a8x>ects of the country, 
but gives attention to the geographical features, the industries 
and commerce, the mountains and glaciers and the native tribes, 
presenting a larger amount of information than might be expect- 
ed in a book of one hundred and fifty pages. Such a book is 
necessarily a compilation from various sources; but the author 
has evidently studied the best authorities, and has supplemented 
them by her own observations. The country described has cer- 
tain special attractions for tourists, especially those of scientific 
proclivities, since the geological formations, the fiora and the 
native inhabitants present some remarkable peculiarities. Many 
scientific observers, as well as other tourists, have already visited 
the region, especially its southern part; yet even now it is so lit- 
tle known that visitors who wish to see as much as possible there 
will find a guide-book indispensable. To such persons, therefore, 
this handy volume, which is well illustrated with maps and pict- 
ures, cannot fail to be useful. 
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Exchanges. 

[Preeof charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.l 

I wish to exchange a ooUeotlon of 7,000 shells, 
10<il species and Tarieties, American and foreign, 
land, ilayiatile and marine, for a good microscope 
and accessories. Address, with particnlars. Dr. 
Lorenso G. Yates, Santa Barbara, California. 

For exchange.— I wish to exchange Lepidoptera of 
South Dakota and other sections, for Lepidoptera 
of the world. Will purchase species of North Amer- 
ica. Correspondence solicited, particularly with 
collectors in the Rockv Mountains, Pacific coast 
and Hudson's Bay renons. P. C. Truman, Volga, 
Brooking county, Soutn Dakota. 

For sale.— Wheatstone Bridge wire, made to 
order, new and unused. Price, 910. W. A. Kobbe, 
Fortress Monroe, Ya. 

For sale or exchange.— One latest complete edi- 
tion of Watt's Dictionary of Chemistry, in fair con- 
dition: one thirty volume edition O^h) of Allen's 
Bncyciopsddla Britannica, almost new. Will sell 
cheap for cash or will exchange for physical or 
chemical apparatus. Address not, W. 8. Leayen- 
worth, Ripon College, Bipon, Wis. 

Exchange.— One celestial, one terrestrial globe, 
one lunatettis and charts, celestial maps, diagrams 
and ephemeris from 1880 to 1806, astronomical 
works, all in good condition. Will sell cheap or ex- 
change. Make offer. C. H. Van Dom, 7B Nassau 
St., New York. 

The Rev. A. C. Wae^ome, New Harbor, New- 
foundland, wishes to sell collections of Newfound- 
land and Labrador plants, all named by competent 
botanists. He is going on a missionarv Journey 
along the Labrador coast, from the middle of July 
till October, and in retom for much needed aid to- 
wards CEplacopal) Church purposes in that region, 
will be glad to be of service to anv botanists who 
mav write to him. Letters posted in the U. S. up 
to July 1 will reach him at the above address, and 
if posted later will be forwarded. 

For exchange— I wish to exchange cabinet skins 
of Californlan birds or mammals for any book on 
the following list, books if second-hand to be in 
ffood order. Manual of Vertebrates, fifth edition, 
D. 8. Jordan; Nests and Egss of North American 
Birds, Oliver Davie; MarineHammals of the West 
Coast of North America, C. M. Scammon; The 
United States and Mexican Boundary Survey, Vol. 
II., Zoology. S. F. Baird. F. Stephens, Witch Creek, 
San Diego Co., Cal. 

Minerals for exchange— John HoU. Rollo, Wil- 
mington, Delaware. 



Wants, 



A N experienced teacher in general biology wishes 
t\ a position in a first-class college or university. 
Three years in poet-graduate study. Extensive 
experience. Strong indorsements. Addrf«s B. W. 
Doran, Ph.D., 1887 Q St., N. W., Washington, D. C. 



THREE teachers wanted for a male and female 
seminary in central New York. "* 



etc., li 
stamp 
stead. 



3minary in central New York. Typewriting, 
languages, mathematics, sdenoes, et. al. S^d 
p with and for particulars. Box 701, Hemp- 
, L. I. 



AZOOLOOICAL collector and taxidermist of ten 
years' experience in the field is now open to en- 
gagement, for either field or laboratory work. 
References furnished. Address Taaddermifit, 7 
76, White Sulphur Springs, West Ya. 



Box 



W^ 



ANTED.— A set of AUen's Commercial Organic 
. . Analysis, 4 vols. Yols. I. and II. Mrticmarly 
desired. Condition not important, all leaves being 
present and in place. Address Charles Piatt, 84 
Lewis Block, Buffalo. 



W' 



ANTED. — Second-hand copy of Ehrenberg's 
. Radiolaria, Berlin, 1875. Selected diatmn 
slides, cash or both in exchange. D. C. Lewis, M.D. 
Skaneateles, N. Y. 



ANTED, as principal of a fiouriahing technical 
. . school, a gentleman of education and experi- 
ence who will be capable of supervising both me- 
chanical and common school instruction. Special 
familiarity with some technical branch desirable. 
Address, jKiving age, qualifications, etc., J. B. Bloom- 
ingdale, fifty -ninth street and Third avenue, N. Y. 

ANTED.— A young man as assistant in our 
, , microscopical department. Queen A Co., 
►hUadelphia. *'*''» 



w 



1 



I HE undersisned desires specimens of North 
American Gallinae in the nesh for the study of 
>ir pterylosis. These species are especially de- 
sired: Colinui ridmoaui^ cyrtonyx numiesuTnae^ 
deudroffapuMfrankUni, tagopuBwetchiytympanuchug 
cupido and pedioecetes phasianeUui. Any persons 
having alcoholic specimens which they are willing 
to loan or who can obtain specimens of any of the 
above are requested to communicate with Hubert 
Lyman Clark, SOes Fifth Avenue, Pittsburgh, Pa. 



A COMPETENT TEACHER of botany in college 
rV or university is open to engagement. Address 
L., Box 80, Rochester, Mich. | ' ^^^ ^^^ i^v 1 iO 
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Shall it be your house or a 
pound of copper ? 

Entirely new departure in pro- 
tecting buildings from lightning. 

One hundred feet of the Hodges 
Patent Lightning Dispeller 
(made under patents of N. D. C. 
Hodges, Editor of Science) will 
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QUERY. 



Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19, 1891. No re- 
sponse to date. 

I. D. C. HODGES, 874 BROADWiT, I. T. 



SCIENCE CLUBBING RATES. 

lOj^ DISCOUNT. 

We will allow the above discount to any 
subscriber to Science who will send us an 
order for periodicals exceeding |10, counting 
each at its full price. 

H. D. C. HODGES, 874 Broadway, H. T. 
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NEW YORK, JUNE 80, 1898. 



THE EVOLUTION OF CONSCIOUSNESS AND OF THE 
CORTEX. 

BY C. L. HBBRIOK, PB0FB8S0B OF BI0I<0OT IN DBNISON TJNIVSBSITT, 
QBANVILLE, OHIO. 

If would be difficult to find an illustration of the mutual inter- 
dependence of the biological sciences more striking than that 
afforded by the recent contributions from morphology, embryology, 
physiology, and pathology to our knowledge of the significance of 
the cerebrum. 

It has been customary to scout at any substantial contribution 
to psychology from the experimental sciences, and even now, 
when so much attention is given to psycho-physics or physiologi- 
cal psychology, far too little use is made of the data of modem 
embryol(^ and histology. It should be apparent to all who are 
not a priori convinced that no relation exists between conscious- 
ness and the nervous system, that no satisfactory super-structore 
can be reared upon any other foundation than that afforded by a 
minute study of the structure and function of the brain. 

It is the great triumph of modern embryological histology, with 
Professor His as its leader, to have discovered the essential simi- 
larity of all nervous elements. What Schwann did for biology at 
large by means of the cell theory, Professor His has done for 
neurology through his theory of the neuroblast and its supple- 
ment, the ** neuron theory.'* 

It was inevitable that we should soon recognize the essential 
similarity in origin and structure of all nervous cells. The present 
writer has insisted for some years that the entire fabric of the 
nervous system, with the exception of a few connective and 
nutritive elements of secondary nature, is woven by the inter- 
blending of neurons of similar character. All such neurons are 
formed from the epiblast or its derivatives (the perplexing rela- 
tions of the sympathic system aside). Each neuron arises from 
neuroblasts or formative cells springing from the ectal surface 
(ventricular surface by invagination in the case of the axial ner- 
vous system), and, after migration to its definitive site, takes on its 
distinctive character. It has been attempted to show that these 
are all transitions between the neuroblast and the wonderful 
variety of nervous elements. The nerves, whether springing from 
a special ganglion or from the neuraxis itself, are formed, in our 
view, from the moniliform union of neuroblasts, whose nuclei, 
when they have served their purpose in forming the fibre, become 
separated to form the nuclei of the sheath. The recent researches 
in nerve degeneration and histogenesis all favor this view. 

Besides those elements which at once become transformed into 
the definitive nerve cells, we believe there are intermediate condi- 
tions or "reserves,'* which may subsequently be called into 
function. Upon this view there is a continuous intercallation of 
nervous elements going on — a process much more rapid during 
youth. From the same standpoint it seems probable that there 
are numerous proliferating stations, where such neurons are con- 
tinually forming. In the cerebellum and medulla, and even in 
the cerebrum itself, there are such loci of rapid development. No 
exception has so far been encountered to the law that the neurons 
of the central system all spring directly or indirectly from the 
ventricular surface. 

An attentive comparative study of the various groups of verte- 
brates shows that the development of the various parts of the 
brain obeys simple and readily discoverable laws, which, when 
recognized, are as self-evident as the gastrsea formation of the 
embryo. The modifications of the brain-tube, from its primitive 



uniformity to the wonderful complexity to which it attains in 
man. form a consecutive series without any complexing hiatus. 

Interest attaches particularly to the cerebrum, by reason of its 
preeminent position, as the latest structural modification, and its 
close relation to the phenomena of consciousness. Since Rtlck- 
hard showed that in the fish the roof or cortex of the cerebrum is 
wanting, or rather represented by a non-nervous membranous 
pallium, considerable modifications in our conceptions of the 
sphere of consciousness have been rendered necessary. Remark- 
able experiments show that the whole cerebrum may be removed 
without making any noticeable difference in the habits and activi- 
ties of the fish (save in the case of those functions associated with 
smell). The writer has studied the axial lobe of the cerebrum of 
fishes and described numerous distinct cell-clusters and tracts 
which had hitherto been overlooked. He suggested that the un- 
differentiated prototypes of the cell-masses, which in higher verte- 
brates occupy the cortex, are, in this case, retained in the axial 
lobes. It was shown that the centres for the sense of smell are 
highly and specially developed, and are connected by strong and 
distinct tracts with the olfactory organs. It was even ventured 
to locate a homologue of the hippocampus upon the basis of the 
tracts. This procedure was evidently regarded by some as rash, 
but has been amply justified by subsequent developments. 

In reptiles we located the olfactory centre or hippocampal lobe 
in a large part of the cortex, which is closely associated with a 
curiously modified part of the axial lobe. We suggested that the 
cortical elements arise as proliferations from the axial lobe, which 
push out into the thin cortical walls or pallium. In the Leuckart 
Ffstschrift it was shown that the preplexus in amphibia is analo- 
gous in early position and structure to the pallium of fishes. 

In a recent number of the Anatomiseher Anzeiger Dr. Edinger, 
who is perhaps the ablest living comparative neurologist, works 
out this form of the solution of this problem in detail with respect 
to the olfactory and hippocampus. Accepting the suggestion of 
proliferation from the axial lobe, he shows that the earliest cortex 
to be formed is that which, in higher vertebrates, is termed 
ammonshom or hippocampus. In other words, consciousness 
first intervenes in the construction of data from the olfactory 
sense. This suggestion is enforced by the data of comparative 
morphology. The olfactory is the most pnmitive of the special 
sense-organs, and is most closely associated with the cerebrum. 

Several years ago we proposed the theory that consciousness 
must have appeared very late in the evolution of psychical func- 
tions ; the higher expressions of this faculty, such as refiection, 
being among the latest endowments of the race. It was shown 
that such a view would give us less concern in the bloodthirsty 
procession of ferocious animals which have reddened every page 
of geologic history. When the greatest diameter of the nerve- 
tube was in the pelvic region, it was unnecessary to predicate 
consciousness as a prerequisite to the simple avocations of the 
animal. 

We believe that, under the law of natural selection, con- 
sciousness could only appear when the arena was opened for its 
serviceable exercise. 

Remarkable confirmation of the comparatively accessory status 
of consciousness has been obtained from two such different sources 
as the study of hypnotism and experimental psychology. In a 
most interesting paper printed in the June number of the Journal 
of Comparative Neurology Dr. Edinger describes the results of an 
examination of the brain of a dog, from which Professor Goltz 
had removed the entire cerebrum on both aides. 

The dog lived eighteen months, but, contrary to the predictions 
of the sceptical, the cerebrum proved to be all but entirely re- 
moved. The special senses were not destroyed except smell. Lo- 
comotion v^as not 



impaired, »>d general .^^^1^op(^a^g[^ 
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Although the aoimul was completely imbecile, it retained the 
nervous mechanism for nearly idi bodily functions. While these 
results seem, at first, contradictory to those derived from extirpa- 
tion and electrical stimulation, yet, as Edinger shows, they 
merely indicate that the organs and processes of consciousness are 
merely superposed upon the substructure of the instinctive proc- 
esses and axial centres. 

In man, wbo has acquired greater dependence upon reflection 
and other higher functions, the primitive hidependence of the 
lower centres is retained for a relatively short time during child- 
hood. The above illustration may at least serve to show how 
mutually dependent all these sciences are and that we seem to be 
gradually approximating toward a connected theory of nervous 
action and evolution. 



SOME CURRENT NOTES UPON METEORFTES. 

BT 8. 0. H. BULKY, OSCAWAJIA-Oir-HUDSON, R.T. 

It may well be hoped that the revived attention which has re- 
cently been shown in the study of that interesting class of bodies 
known as meteorites, will result in giving us a more practical, if 
not a more certain, basis for their consideration. If in the onset 
we meet with conflicting theories and much uncertain data, we 
are only upon the same ground where most scientific inquiry 
begins. If we cannot tell whence an aerolite comes, we usually 
do know the fact and date of its fall, its chemical and lithological 
composition, specific weight and peculiarities of structure, the 
phenomenon attending its flight, and often the precise radiant 
point from whence it came. We hold the object in our hands, 
and can study its physical properties, and its cosmic as well as 
its telluric history. All these particulars have been observed, 
compared, studied, and in part determined by thoroughly compe- 
tent scientific men, and yet, to-day, there is no accepted scientific 
name to indicate their special line of research, none for this de- 
partment of science itself. These primary needs are yet to be 
filled. Heretofore two distinguished writers and students in this 
field of inquiry have each proposed a specific name for the science, 
and, while neither of the terms seems to be objectionable, neither 
of them seems to have been generally adopted or used. In 1847 
Shepard proposed the term *< Astropetrology,'" and in 1868 Story- 
Maskelym suggested that of '* Aerolitics*' to distinguish it as a 
department of science. Both from the priority of suggestion, and 
as a fitting tribute to the seal and valuable labors of Professor 
Shepard in that behalf, wiU it not be proper and convenient to 
adopt his proposed name, astropetrology, which, in accordance 
with common usage, by a simple change of its final syllable <' gy '* 
into "gist/' will also designate a person devoted to its study? 
How comes it that a subject presenting most interesting and pos- 
sibly serviceable problems in astronomy and physics should thus 
far be deficient in the very rudiments of a distinctive science — 
even a name? Certainly not from lack of patient labor and in- 
telligent investigation by thoroughly competent men. Smith and 
Genth upon its chemical side, and Newton, Eastman, Langley, 
Kirkwood, and others upon its astronomical, have, in our countiy, 
done much to determine the data upon which present theories 
rest ; while abroad, among a host of others, Haidenger, Meunier, 
Tschermak, and Brazina have worked at the very bases of efficient 
progress in scientific research, investigation, and the classification 
of the objects themselves. In this last- mentioned feature, how- 
ever, lies a discouraging fact. These several systems do not 
agree, or rather, while serviceable and consistent in themselves, 
they, to some extent, seem to antagonize each other in the hands 
of the collector or possessor of meteoric examples. In a given 
example not properly labelled, or when labels have been confused, 
and perhaps changed places, its possessor will probably find it 
quite accurately described upon reference to one of these systems, 
but from caution, upon reference to another system, he will find 
described peculiarities not seen in, and possibly antagonistic to, 
the same fall as that which he has in hand. How is he to iden- 
tify it ? Specific weight may help the determination, but, standing 
alone, it cannot be conclusive. Chemical analysis is impractica- 
ble and not wholly conclusive. Now, if the absolute necessity of 



accuracy in the identification of the fall is considered for a mo* 
ment, there will also result a partial appreciation of its vast im- 
portance in all its collateral as well as direct relations. For 
instance, the supposed example almost exactly resembles another 
described fall, but one occurred in India, A.D. 1822, while the 
other fell in Iowa in 1847, both were well observed as to radiant 
point, time, and course of flight, but each was the reverse of the 
other in all these important particulars; in short, they only resem- 
ble each other in physical characters, and a confusion of their 
identity may destroy all their value as data in their theoretical 
and astronomical relations. Identity of radiant point, time, and 
course of flight and a potaible periodicity in observed falls will 
interest the astronomer even more than identity of chemical ccnn- 
position or physical characters, though each is a factor in his 
theory, and each must be, if possible, an obeerved fact. If t 
single fact may uphold or upset a theory, it should certainly be 
an observed fact. The purpose of these observations is to inquire 
what may be done to base investigations of these wonderful 
phenomena, the most suggestive and impressive of nature's visi- 
ble displays, and the objects which they bring to us from the 
regions of space, upon ground more worthy of consideration and 
research, than as merely objects of a collecting fad, or a money- 
making zeal in collecting and selling examples. May we not begin 
by some practical methods for determining and perpetuating the 
identity of each example by describing and authenticating with the 
greatest exactness every fall and every fragment ? For accomplish- 
ing this purpose the number of examples is already large, but it 
will be constantly augmented by new accessions which may pre- 
sent new physical features and new, perhaps more definite, data, 
the value of which will be carefully determined by the astronomer 
and chemist, and probably with greater fidelity and accuracy than 
by the observer who witnessed its fall, or the author who has the 
example in his hand from which to write its description. In a 
subsequent paper I shall venture to suggest some simple expedients 
for avoiding some defects and errors which have become a great 
and increasing obstacle to progress in this most interesting de- 
partment of science. 



BIOLOGY IN OUR COLLEGES: A PLEA FOR A BROADER 
AND MORE LIBERAL BIOLOGY. 

BT C. HART MKBRIAM, WABHINOTON, n.C. 

When it became fashionable to study physiology, histology, and 
embryology, the study of systematic natural history was not only 
neglected, but disappeared from the college curriculum, and the 
race of. naturalists became nearly extinct. Natural history, as 
formerly understood, comprised geology, zodlogy, and botany, and 
persons versed in these sciences were known as naturalists. 
Geology gradually came to occupy an independent field, and is 
now everywhere taught separately ; hence, for present purposes, 
it may be dismissed, with the reminder that the naturalist wbo 
knows nothing of geology is poorly equipped for his work. A 
knowledge of the two remaining branches — the biological 
branches — was looked upon as sufficient to constitute a naturalist. 
But the kind of knowledge taught underwent a change ; the term 
''naturalist^' fell into disuse to be replaced by '* biologist,"^ and 
some would have us believe that even the meaning of the word 
biology is no longer what it was. Systematic zodlogy has gone, 
or, if still tolerated in a few colleges, is restricted to a very sub- 
ordinate position. Systematic botany is more fortunate, still 
holding an honored place In many universities, though evidently 
on the wane. 

Is it not time to stop and inquire into the nature of the differ- 
ences between the naturalist and the modem school of instructors 
who call themselves '* biologists;'* into the causes that have 
brought about so radical a change, and into the relative merits, as 
branches of university training, of systematic biology compared 
with the things now commonly taught as biology ? 

Is it not as desirable to know something of the life-iones and 
areas of our own country with their principal animals and plants 
and controlling climatic conditions, as to be trained in the mioute 
structure of the cellular tissue of a frog? And is not a knowledge 
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of the primary life regions of the earth, with their distioctiTe 
typee, as important as a knowledge of the embryology of the 
crayfish ? 

Naturalists delight in contemplating the aspects of nature, and 
derive enjoyment from studying the forms, habits, and relation- 
ships of animals and plants; while most of the self-styled <* biolo- 
gists*' of the present day direct their studies to the minute struct- 
ure (histology) and development (embryology) of a few types — 
generally lowly forms that Htc in the sea — and are blind to the 
principal facts and harmonies of nature. Imbued with the spirit 
of eroiution, they picture in their mhid's eye the steps by which 
the different groups attained their present state, and do not hesi- 
tate to publish their speculations — for **they know not what 
they say." Their lives are passed in peering through the tube of 
a compound microscope and in preparing chemical mixtures for 
coloring and hardening tissues; while those possessing mechanical 
ingenuity deriTe much satisfaction in devising machines for slicing 
these tissues to infinitesimal thinness. An ordinary so^ogist or 
botanist is not constituted in such a way as to Appreciate the 
eagerness and joy with which one of these section-cutters seizes 
a fraction of a millimetre of the ductless gland of a chick or the 
mesoblast of an embryonic siphonophore; nor is it vouchsafed 
him to really understand, though he may admire, the earnestness, 
devotion, unparalleled patience, and intense satisfaction with 
which the said investigator spends years of his life in hardening, 
staining, slicing, drawing, and monographing this same bit of 
tissue. 

Such ** biologists'* have been well characterised by Wallace as 
* * the modem school of laboratory naturalists " — a class * * to whom 
the peculiarities and distinctions of species, as such, their distri- 
bution and their affinities, have little interest as compared with 
the problems of histology and embryology, of physiology and 
morphology. Their work in these departments is of the greatest 
interest and of the highest importance, but it is not the kind of 
work which, by itself, enables one to form a sound judgment on 
the questions involved in the action of the law of natural selection. 
These rest mainly on the external and vital relations of species to 
species in a state of nature — on what has been well termed by 
Semper the * physiology of organisms' rather thao on the anatomy 
or physiology of organs" (<* Darwinism," 1890, Preface, p. vi.). 

It is hardly an exaggeration to say that in our schools and col- 
leges the generally accepted meaning of the word biology has 
come to be restricted to physiology, histology, and embryology, 
and that the courses of instruction now given in biology cover 
little additional ground, save that they are usually supplemented 
by lectures on the morphology and supposed relationships of the 
higher groups. It is against this modem custom of magnifying 
and glorifyiog these branches or departments of biologic knowl- 
edge until they are made to appear not only the most important 
part of biology, but even the whole of biology, that I beg to enter 
a most earnest protest. Far be it from me to deprecate any in- 
vestigation that tends, in howsoever slight a degree, to increase 
our knowledge of any animal or plant. Such investigations fulfil 
an important and necessary part in our understanding of the phe- 
nomena of life, but they should not be allowed to obscure the ob- 
jects they were intended to explain. 

Without a knowledge of anatomy and embryology it would be 
impossible to properly arrange or classify the various groups, or 
to understand the inter-relations of the many and diverse ele- 
ments that go to make up the beautiful and harmonious whole 
that naturalists and other lovers of nature so much admire. 
Similarly, the architect would be powerless to construct the mag- 
nificent edifices that everywhere mark the progress of civilization 
unless he understood the nature and properties of the various 
parts that go to make up the finished structure ; yet what would 
be thought of a school of architecture that limited its teachings 
to the strength of materials or the composition of bricks, mortar, 
nails, and other minor factors necessary in construction? But 
would not such a school be strictly comparable with the modem 
school of histologists and physiologists who, under the head of 
biology, teach little besides the minute structure and functions 
of tissues, ignoring the characters that constitute and distinguish 
species, that show the adaptation of species to environment, that 



show the processes and steps by which species are formed, and 
the causes that govern their differentiation and distribution ; in 
brief, ignoring most that is beautiful and interesting in nature, 
including the great tmths that enable us to understand the opera- 
tions and laws of nature, for the sake of dwelling eternally on 
details that ought to form merely a part of the foundation for a 
study of nature. 

The evolution of these one-sided biologists is not hard to trace. 
Early naturalists, such as Ldnns&us and Buffon, knew little of the 
internal stracture of animals and plants; their classifications, 
therefore, were based chiefly on external characters, and were 
correspondingly crude. Cuvier was first to demonstrate the im- 
portance of anatomical knowledge in arranging animals according 
to their natural affinities, but his studies were confined to what is 
now called '* gross anatomy," or the stracture of such parts and 
organs as are visible to the naked eye. 

The great improvement made in the microscope in the years 
1880-1882— at which time the spherical errors that had previously 
rendered its use unsatisfactory were overcome by the proper ad- 
justment of achromatic lenses— paved the way for the discoveries 
in embryology and the minute structure of the tissues that made 
illustrious the names of von Baer, Schleiden, Schwann, and a 
host of others. The revelations that followed created a profound 
sensation among the naturalists of the time, and, as the microscope 
became more and more perfect, new paths were opened to the 
investigator, and the fascination attending its use grew. The 
increased demand for good instruments stimulated the invention 
and perfection of high- power lenses and of a multitude of ac- 
cessories, the use of which, in turn, led to improved methods of 
treating tissues and to the discovery of bacteria and the various 
pathogenic micrococci of fermentation and disease. A knowl- 
edge of microscopic technic became, and justly, too, a necessary 
qualification in the way of preliminary training for those seeking 
to become biologists. 

The transition from the old school to the new was but a step, 
and had been led up to by the course of events. The older sys- 
tematic naturalists rapidly died off while still appalled by the 
wonderful discoveries of the microscopists ; the professorships in 
the colleges and universities (which, at the same time, were rap- 
idly increasing in numl)er) were filled by young men ardent in 
the use of the microscope, and each anxious to excel his colleague 
, in skill and dexterity of manipulation and in the discovery of 
some new form of cell or new property of protoplasm. 

But one result could follow the continuance of this state of 
affairs, namely, the obliteration of the naturalist from the face 
of the earth — a result that at the present moment is well-nigh 
attained, for, if there is an << all-round naturalist" alive to-day, 
his existence is due to accident or poverty. Poverty has kept a 
few lovers of nature away from college, and by this seeming mis- 
fortune they have escaped the fate that would have overtaken 
them bad they possessed the means of placing themselves under 
our modern teachers of biology. These teachers have defiected 
into other channels many a bom naturalist and are responsible 
for the perversion of the science of biology. While deluding 
themselves with an exaggerated notion of the supreme importance 
of their methods, they have advanced no further than the archi- 
tect who rests content with his analysis of brick, mortar, and 
nails without sspiring to erect the edifice for which these mate- 
rials are necessary. 

In trying to reconstruct a general naturalist at the present day, 
I would rather have the farmer*s boy who knows the plants and 
animals of bis own home than the highest graduate in biology of 
our leading university. The enthusiastic boy, whose love for 
nature prompts him to collect the birds, insects, or plants within 
reach, can be easily induced to take up the study of other groups, 
and thus become a local '* faunal naturalist." After acquainting 
himself with the home fauna and fiora, he may develop into a 
general naturalist if removed to another locality. The chief dis- 
advantage in manufacturing naturalists in this way is that they 
lack the education possessed by college-bred men — a want sorely 
felt in after years. 

To be well equipped for his work, a naturalist or biologist needs 
a college education; he needs laboratory in8tra|tion in modem ^ 
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methods of biologic researcKi; be needs practical trainlDg in bjs- 
tematic and faonal zodlogy and botany with special reference to 
the extent of individual variation in species, the modification of 
species by food and environment, and the nature and constancy 
of specific characters in different groups ; he should have the bene- 
fit of lectures on the principles of biology and on the geographic 
distribution of life; and he should be taught to work out for him- 
self the relationships and probable genetic aiBnities of the mem- 
bers of a few well-selected genera in different groups. 

The teacher and professional student who aspire to tread the 
higher paths of biology are unworthy of their chosen field unless 
they possess a broad and comprehensive grasp of the phenomena 
of living things — a grasp that comes only after years of patient 
study and personal familiarity with animals or plants. Perhaps 
the true explanation of much of the prevalent kind of biology 
may be found in the circumstance that a considerable proportion 
of our teachers are the output of a few institutions in which their 
studies have been guided by section cutters and physiologists. 
They are well trained in methods of research in limited fields, 
which training may be acquired in the brief space of three or four 
years, but are ill fitted to impart a knowledge of the leading facts 
and principles of biology, or of the kind of biology likely to prove 
most useful to the average student. 

Some of our universities encourage and support the most ab- 
struse and recondite investigations in the field of pure science, 
without regard to an economic outcome — for which they deserve 
the greatest credit — but such studies are rarely suited to the re- 
quirements of the ordinary college curriculum. On the contrary, 
the tendency of the times in matters of instruction is to render 
undergraduate courses more practical, so that the knowledge 
acquhred may be useful in after life. With this end in view, it 
may not be amiss to inquire how the kind of biology now com- 
monly taught compares with systematic and faunal sodlogy and 
botany ? Will anyone attempt to maintain that 10 per cent of 
the present teaching is of any value in after life, except to the 
specialist, or that more than one per cent of the students taught 
biology become specialists? It seems clear, from the standpoint 
of availability in the ordinary walks of life, that tbe prevalent 
kind of biology teaching is a failure. Systematic and faunal 
s ^ogy and botany, on the other hand, while fully equal to the 
branches now taught as a means of mental discipline, have in 
addition an economic value, and are sources of permanent interest 
and happiness to the majority of mankind. Huxley, in one of his 
early public lectures, said : *' To a person uninstructed in natural 
history, his country or sea-side stroll b a walk through a gallery 
filled with wonderful works of art, nine-tenths of which have 
their faces turned to the wall. Teach him something of natural 
bbtory, and you place in his hands a catalogue of those which are 
worth turning round. Surely our innocent pleasures are not so 
abundant in this life that we can afford to despise this or any 
other source of them " (**Lay Sermons, Addresses, and Reviews," 
London, 1870, pp. 01-92). Not only are excursions into the coun- 
try or to the sea thus made more enjoyable, and the tedious delays 
at the railway station converted into sources of entertainment 
and profit, but even much of the drudgery and routine of every- 
day life may be turned to good account. Instead of the mental 
stagnation that naturally follows the automatic performance of a 
monotonous daily task, there is an incentive to observation that 
stimulates the intellect and results in the agreeable acquisition 
of knowledge. In short, acquaintance with our common animals 
and plants appeals to an inherent desire to know more of nature 
in the aspects commonly presented to our senses; it increases the 
joys and lightens the burdens of life ; it promotes the healthy ex- 
pansion of the intellect and the development of the nobler im- 
pulses and sentiments, making better men and t)etter women. 

Another argument in favor of a knowledge of systematic and 
faunal zo6logy and botany is that it largely increases the amateur 
element in science and brings the great mass of the intelligent 
public nearer the technical specialist, thus creating that interest 
in and appreciation of scientific research that leads to liberal en- 
dowment. The kind of biology now taught in most of our edu- 
cational institutions has the opposite effect, tending to deepen 
tbe chasm between the people and the specialist. So long as an 



nnfathonable abyss separates science from the hitelligent citizen, 
just so long may the specialist expect to lack the earnest support 
on which his success so much depends. 

The study of systematic and fauna! sodlogy and botany may 
seem superfluous to the physiologist, histologist and technical 
specialist who are content to contribute their mite to the general 
fund —a not unworthy ambition — but to those who aspire to 
solve the problems and master the principals of biology a broader 
view is necessary — a view that can come only to those who pos- 
sess an intimate personal acquaintance with the interrelations of 
living species and the nature and extent of their modifications — 
for how is it possible to form a clear conception of the operations 
of natural selection, of the effects of aivironment on species, of 
tbe transmission of acquired characters, of special adaptations, 
fortuitous variations and so on, without first knowing something 
of the species themselves ? It is true that a few section-cutting 
physiologists, possessed of speculative minds, have ventured to 
enter the domain of philosophic biology, but it would be ungra- 
cious, to contrast their productions with those of such naturalists 
as Humboldt, Darwin, Huxley, Wallace, Haeckel, Agassis, Hyatt, 
Cope, Dall, Allen or Ward. 

In order to avoid the possibility of being misunderstood, I wish 
to reiterate what has been already said in substance, namely, that 
while the present paper is intended as a plea for systematic biol- 
ogy, no complaint is nuide against the proportionate teaching of 
physiology, histology, and embryology, but only against the ex- 
clusive or disproportionate teaching of these branches, as if tbej 
comprised the whole of biology. And it may be added for the 
benefit of those who insist that the term biology should be re- 
stricted to the phenomena of life rather than the phenomena of 
living things, that, while unqualifiedly opposed to this narrow 
view, my present purpose is not to discuss the meaning of words, 
but to show the necessity of remodelling the current one-sided 
courses of instruction by the addition of systematic and faunal 
adology and botany, with a view to the development of a broad 
and comprehensive school of biology, worthy of the age in which 
we live. 

In my judgment, university training in biology should com- 
prise: 

1. Elementary irutrtiction in general bidogif, including cell 
structure and the structure of the less complex tissues of animate 
and plants. This involves laboratory work with the microscope 
and insures the necessary knowledge of microscopic technic. 

2. Lectures on morphology^ taxonomy^ and the reUxtionshipB 
of the major groups of animals and plants, both living and fos&il, 
supplemented by laboratory work which should be restricted to 
the study of types and should keep pace with the lectures, if pos- 
sible. 

8. Systematic work inwideiy separated groups. This work must 
be done in the museum or laboratory, and may be supplemented 
by lectures. It should include the higher vertebrates as well as 
invertebrates and plants. In the case of advanced students, 
original work should be encouraged, particularly revisions of 
genera. 

4. Faunal work, consisting of the study of the life of limited 
areas. Care should be taken to avoid too comprehensive an un- 
dertaking; and the groups chosen for study should be selected, 
as a rule, with reference to the literature or specimens aTailaUe 
for comparison. The necessary field-work, if impracticable 
during the college year, may be done in vacaticm. Whenevw 
possible, field, excursions should be made at frequent intervals 
during the college year, under competent supervision. 

5. Lectures on the distribution of life. In time, paleontoiog- 
' io distribution ; in space, geographic distribution. These lectures 

should be illustrated by maps, diagrams, and specimens. Access 
to sodlogical and botanical gardens and museums is of the utmost 
importance. 

6. Lectures on the principles and philosophy of biology^ compris- 
ing evolution, heredity, migrations, special adaptations, and so on. 

Botany and zoology should be taught separately under the 

second and third headings, and together under tbe first, fifth and 

sixth. Under the fourth heading they might be taught either 

separately or together, as most convenieo 
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Paleontology should form an inseparable part of hiology and 
should not be taught under geology except in its stratigraphic re- 
lations. Fossil types should be studied in oonnection with their 
ancestors and their nearest living relatives. 

The pendulum has swung too far in the direction of exclusive 
microscopic and physiologic work. When it swings back (and 
I believe the time is not far distant) the equilibrium will be re- 
stored — the perverted meaning of the term *' biology*' will be 
forgotten, and the present one-sided study of animals and plants 
will give place to a rational biology and to the development of a 
school of naturalists far in advance of those who have passed 
away. 

NOTES ON PENNSYLVANIA GERMAN FOLK-MEDICINE. 

BT W. J. HOFrMAlT, M.D., WASHINQTOll, D.C. 

WmLB collecting material relating to the folk-lore of the Penn- 
sylvania Germans I obtained some curious beliefs pertaining to 
the rattlesnake, and the alleged remedies employed for curing 
those bitten by this reptile. Many newspaper reports are annually 
circulated in various portions of the Atlantic Coast States to the 
effect that the reporter had discovered a veritable ** mountain 
doctor,*' well verwd in the secret properties of plants, and that 
this personage was widely celebrated for his wonderful skill in 
curing rattlesnake bites, but that the remedy was preserved with 
the utmost care as a great and valued secret; or, perhaps, that 
the reporter of the article had received a sample, but through some 
nnavcddable misfortune he had lost it, etc. 

Having consulted with some of these so-called *< mountain doc- 
tors *' to obtain and exchange matters of interest — during the past 
twenty years — it has been found that nearly all of them employ 
numerous species of plants for the ills that come under their ob- 
servation, but that only a few are really acknowledged as possess- 
ing a semblance of skill, and still less who are familiar with so- 
called snake-bite remedies. 

The plant employed by one of these '' mountain pow-wows," 
and the only one claimed to possess any virtue, is Sanieula mary- 
landioa, or sanide, termed by the natives *' master-root,** be- 
cause it *< masters the rattlesnake venom.** The fresh plant 
and roots are pounded and soaked in boiling milk, when the 
mixture is apf^ied to the wound as a poultice. A decoction of 
the same plant is also taken internally to induce diaphoresis. The 
decoction is said to be more efficacious if made with milk instead 
of water. I believe this to be the first instance of bringing this 
plant to public attention, at least as employed by these supersti- 
tions herbalists, and for the purpose stated ; but as so much stress 
is [daced upon the good results, even by people of recognized in- 
tdUgence and education, it might not be amiss to have made a 
series of chemical and therapeutic experiments to test the efficacy 
of tlie remedy. 

Another remedy employed by the superstitious of the mountain 
regions of middle and eastern Pennsylvania is to cut alive chicken 
in two, and to place the warm, raw surface of one part upon the 
part bitten by the snake. 

Battlesnakes are of value to the mountain doctors for several 
reasons. The oil, obtained by draining the reptile after skinning 
is used to cure deafness. The rattle, suspended from a string, 
and worn by a baby, will have the power of preventing the wearer 
from having convulsions during dentition. The tongue of the 
snake, when worn in the glove, will have the power of compelling 
any girl, who grasps the gloved hand, to love the one so greeted, 
even should she ordinarily be indifferent to his attentions. 

Finally, to secure rattlesnakes, the ** doctor** grasps a silk 
handkerchief at one comer, and allowing the other end to hang 
toward the serpent, teases her until she strikes it with her fangs, 
when he immediately raises the handkerchief from the ground, 
thus deiNiving the snake of any opportunity of disengaging her- 
self therefrom, as the slightly recurved fangs are hooked in the 
material. The ** doctor" then either kills the serpent by first 
grasping her neck with the disengaged hand, so as to prevent her 
biting him, when he cuts off her head. Should he desire, how- 
ever, to keep the snake as a curiosity or for sale, he will extract 
the fangs with a small pair of forceps. 



NOTES AND NEWS. 

Profbssob Riohabd a. PnocfTOR, the well-known astronomer 
and writer, died in 1869, of yellow fever, in New York Oity. EUs 
children were, in Florida at the time, and could not be present at 
the funeral. No suggestion of a resting-place being forthcoming, 
the astronomer's remains were buried in the undertaker's private 
lot in Greenwood. The body, it was understood, was to remain 
there until other arrangements could be made. The lot was in an 
out-of-the-way part of the cemetery, and the grave was neglected, 
there being not even a stone to mark the place. The children of 
the astronomer are all making their own living, and while their 
wish was to bury their father better, the means were not at hand. 
Recently, through the efforts of Bir. Edward W. Bok, attention 
has been called to the matter, and Mr. George W. Childs of Phila- 
delphia, has, with his usual generosity, purchased a lot in Green- 
wood, near the Flatbush entrance, to which the astronomer's 
remains will be removed, and in October it is hoped that a suitable 
sarcophagus of granite will be dedicated with due ceremony. 

— The U. S. National Museum has recently come into posses- 
sion of a very remarkable collection of petrified trunks of an ex- 
tinct species of tree belonging to a family of plants that is now 
very rare, but which once formed a prominent feature of the 
landscape of nearly all countries. These plants are intermediate in 
appearance between tree-ferns and palms, and have as their best 
known living representative the common sago-palm, Cycat revo- 
luta, of our greenhouses. The fossil trunks above mentioned are 
from one to three feet in height and from six inches to two feet 
in diameter. They are in a very perfect state of preservation, 
turned to solid stone of a brown color. The largest one weighs 
900 pounds, and is the largest object of the kind ever reported 
from any part of the world. They were found lying on the sur- 
face of the ground in the vicinity of Hot Springs, South Dakota, 
and were all sent to Washington by mail under the frank of the 
Interior Department. The geological formation in which they 
occurred is not known with certainty, but this class of plants 
reached its greatest perfection in what is known as Secondary, or 
Mesozoic time. It is therefore altogether probable that these 
trunks grew at that remote age and have lain strewn over the 
plains for millions of years waiting for science to gather them in 
and make them help teU the story of the earth. They have been 
placed in the Department of Fossil Plants, in charge of Prof. 
Lester F. Ward, who recently superintended the taking of fifteen 
views of them by the accomplished photographer of the National 
Museum, Mr. T. W. Smillie. This is one of the most important 
accessions the museum has received of late, and when the collec- 
tion is elaborated and the results published it will make a valu- 
able contribution to science. 

— At Denison University, Granville, Ohio, a new scientific 
building, known as Barney Hall, is approcKshing completion. The 
building, which is one of the most substantial scientific buildings 
in the West, will cost when finished about $65,000, and will in- 
clude chemical and physical laboratories, as well as a museum 
and laboratories of biology. Special attention is to be devoted 
to neurology and comparative neurology. An extended gradu- 
ate course iu biology, and a number of fellowships have been 
provided with corresponding increase in faculty. 

—''The Story of My Life,'* by Dr. Georg Ebers, is the title of a 
delightful autobiography, full of fascinating reminiscences, which 
will be published immediately by D. Appleton ft Co. This auto- 
biography tells of Dr. Ebers's student life in Germany, his associ- 
ation with movements like that for the establishment of kinder- 
garten training, his acquaintance with distinguished men like 
Froebel and the brothers Grimm, his glimpses of revolutionary 
movements, his interest in Egyptology and the history of ancient 
Greece and Rome, and the beginnings of bis literary career. 

— Without making invidious comparisons, it is safe to say that 
the exhibit which Messrs. Houghton, Miffiin & Co. have arranged 
in the gallery in the northwestern comer of the Department 
of Liberal Arts in the Bfanufacturers* Building at Chicago is in 
all respects worthy of somewhat careful examination. The idea 
evidently is to represent such a library as might be found in the 
house of a man of cultivation in any part of the United States* 
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CONGRESS OF CHEMISTS AT CHICAGO. 

Thb committees in charge of the congress have selected Mon- 
day, Aug. 21, as the date of the opening of the Congress of Chem- 
ists to be held in connection with the Columbian Exposition, in 
Chicago. The chairman of the committee appointed for codpera- 
tion in this congress by the American Association for the Advance- 
ment of Science, Chemical Section, is Professor Ira Remsen, Johns 
Hopkins University, Baltimore, Md. The chairman of the com- 
mittee appointed by the American Chemical Society is Dr. Wm. 
McMartrie, 106 Wall Street, New York, N. Y. The chairman of 
the committee of the World's Congress Aaziliarj, on Congress 
of Chemists, is Professor John H. Long, 2421 Dearborn Street, 
Chicago, III. The various committees have organized by selecting 
Dr. H. W. Wiley, chief chemist of the Department of Agriculture, 
Washington, D.C., as chairman, and Professor R. B. Warder, 
Howard University, Washington, D.C., as secretary. 

The work of the congress has been divided into ten sections, 
and a temporary chairman has been selected for each section, as 
follows: Agricultural Chemistry, H. W. Wiley, Department of 
Agriculture, Washington, D.C. ; Analytical Chemistry, A. B. 
Prescott, Michigan University, Ann Arbor, Mich. ; Didactic Chem- 
istry, W. E. Stone, Lafayette, Ind. ; Historical Chemistry and 
Bibliography, H. C. Bolton, University Club, New York. ; Inor- 
ganic Chemistry, F. W. Clarke, Geological Survey, Washington, 
D.C. ; Organic Chemistry, I. Remsen, Johns Hopkins University, 
Baltimore, Md.; Physical Chemistry, R. B. Warder, Washington, 
D.C. ; Physiological Chemistry, V. C. Vaughan, Michigan Uni- 
versity, Ann Arbor, Mich. ; Sanitary Chemistry, H. Leffmann, 715 
Walnut Street, Philadelphia, Pa.; Technical Chemistry, Wm. 
McMurtrie, 106 Wall Street. New York, N.Y. 

General and special invitations have already been issued to 
foreign chemists, and many replies have been received, indicating 
a large attendance of chemists from abroad at the congress. The 
following distinguished foreign chemists have already promised 
to present papers to the congress, and the list will, without doubt, 
be increased many fold before the date of the opening : Professor 
L. G. M. Ernest Milliau, Marseilles, On Standard Methods of Oil 
Analysis; Mr. Famham Maxwell Lyte, London, On the Production 
of Chlorine; Mr. H. Droop Richmond, London, On the Accuracy 
of the Methods of Analyses of Dairy Products; Mr. Pierre 
Manhes, Lyon, subject to be announced later ; Professor B Tol- 
lens, Goettingen, Researches on the Synthesis of Polyatomic 
Alcohols; Professor Ferd. Tiemann, Betlin, subject to be an- 
nounced later ; Mr. H. Pellet, Brussels, On the Methods of Deter- 
mining the Percentage of Sugar in Beets ; Mr. H. R. Proctor, 
Leeds, On the Examination of Tanning Materials ; Mr. O. Eemna, 



Antwerp, On the Purification of Water ; Mr. Otto Hehner, London 
subject to be announced ; Professor C. A. Bischolf , Riga, subject to 
be announced ; Professor G. Lunge, Ztirich, On the Method of 
Teaching Technological Chemistry at Universities and Polytechnic 
Schools ; Professor Ludwig Mond, Rome, subject to be announced ; 
and Professor W. N. Hartley, Dublin, subject to be announced. 

American chemists are invited to take an active Interest in the 
congress and to be present, or, if that is not possible, to send 
papers on some of the subjects indicated in the classification above 
mentioned. 

Chemists specially interested in each of the subjects for dis- 
cussion are invited to correspond with the chairmen of those sec- 
tions in regard to the character of the work and of the papers 
expected. All chemists who expect to read papers at the con- 
gress are earnestly requested to send the titles thereof to the 
chairman of the General Committee, Dr. H. W. Wiley, Depart- 
ment of Agriculture, Washington, D.C, on or bef<»'e the first day 
of Augu^t. It will be difficult to arrange for a poeiti(»i on ^e 
programme for the titles of any papers which may be received 
after that date. The time required for each paper should also be 
noted, so that daily programmes can be provided for in advance. 
In all cases the place of honor on the programme wiH be given to 
foreign contributors. Papers or addresses can be presented m 
English, French, or German, as the author may select, but where 
convenient the English language will be preferred. 

The committee desires to ask those chemists who propose to 
attend the World*s Congress to make an excursion during the 
week previous to the meeting to Madison, Wisconsin, for the pur- 
pose of attending the meedngs of the Chemical Section of the 
American Association for the Advancement of Science. This will 
not only be a delightful excursion, as Madison is distant only 
about four hours from Chicago, but will also enable the partici- 
pants in the congress to make the acquaintance of the scientific 
men of the United States and other countries engaged net only in 
chemical, but also in other branches of science. 

Other attractions in Chicago will be meetings of different 
chemical societies. Among these may be mentioned the American 
Chemical Society, the annual meeting of which will begin Aug. 
81, and the Association of Official Agricultural Chemists, which 
will hold its annual meeting in Chicago, b^inning Thursday, 
Aug. 24. The sessions of these societies will be so ordered as not 
to confiict with the business of the congress. The American 
Pharmaceutical Association, which has a strong chemical section, 
will also meet in Chicago at or near this time. It is hoped that 
the Institute of Mining Engineers may also hold its meeting about 
this time, although no definite announcement can be made in 
regard to this matter. It is thus seen that this occasion will bring 
together the active workers in all branches of chemical science in 
the United States, and enable American chemists to make the 
acquaintance of distinguished co-laborers from abroad, and the 
visiting chemists to meet the largest possible number of their 
fellow-laborers here. 

Every possible arrangement will be made for the convenience 
and comfort of visitors. Intending participants in the congress 
should address Professor John H. Long, 2421 Dearborn Street, 
Chicago, 111., for information in regard to quarters and other ac- 
commodations. On arrival in Chicago visitors should report at 
once to the congress headquarters. Art Institute Building, Lake 
Front and Adams Streets, where full information will be given 
them in regard to matters connected with their personal comfort. 
Wherever possible, intending visitors should write a few days 
before their arrival to the committees above mentioned, in order 
that special provision may be made for their comfort when they 
reach Chicago. 

In regard to the climate of Chicago in August, much can be 
said in praise. While warm days may sometimes be expected, 
the situation of the city on the edge of a vast, open prairie, ex- 
tending for nearly a thousand miles north and west without a 
break, secures even in the hottest day refreshing breezes which 
cool the atmosphere and mitigate the heat of summer. The lake 
breezes also do much to render the climate moderate. No one 
need be deterred from attending the congress on account of fear 
of severe heat. , ■ 
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It 18 especially urged that all chemistB who intend visiting the 
World's Fair take this occasion to do so, by which they can com- 
bine the pleasure of visitiDg the Exposition with the benefit de- 
rived from attendance at the congress. To American chemists an 
especial appeal is made to be present for the purpose of welcoming 
our foreign visitors and showing them the progress of chemical 
science in the United States. Habvey W. Wiley. 



THE EFFECT OF FOOD UPON THE COMPOSITION OF BUT- 

TER. 

BY FBBD W. MORSB, DURHAM, NXW BAXPaBIBX. 

Practical dairymen, who produce a high grade of butter, lay 
great stress upon the quality of food with which their cows are 
fed. Chemists, who have had much to do in the examination 
of butter for adulterants, have observed that the samples from 
one region have steadily varied in their composition from those 
of another region, where different practice prevailed in feeding. 
These facts have led to many experiments, both in Europe and 
America, to find out the specific action of dififerent foods upon 
the composition of butter. 

This product of the dairy is composed of fat, water, salt and 
curd ; and of these, the cow is responsible for only the fat and 
the curd. The former constitutes about eigbty-five per cent 
and the latter barely one per cent of the butter, therefore chem- 
ical examinations for variations due to food have been confined 
wholly to the fat. Butter-fat differs from the fat deposited in 
the body of the animal by having from five to seven per cent 
of volatile fatty acids, and only eighty-seven to ninety per cent 
of insoluble, fatty acids, while tallow has ninety-6ve per cent of 
the latter and less than one-half of one per cent of the former. 
The volatile acids give butter fat its characteristic flavor, and 
also cause it to be softer than tallow. Butter fat also dififers 
from tallow in having less oleic acid among its insoluble acids. 
These two characteristics of butter-fat have been studied more 
than any of its other properties, because of their relations to 
adulterations, and the studies of food effects have so far been 
confined to the same lines. 

In the course of investigations, it has been found that in gener- 
al, the widest variations in volatile acids and oleic acid are due 
to the progress of lactation, the latter increases and the former 
decrease as the period advances. Individual cows also vary 
widely from one another in the composition of their butter fat, 
but with regard to the breeds, no definite conclusions can be 
made. 

The effect of food is greater upon the oleic acid than upon the 
volatile acids and, in nearly all cases, variations in this constitu- 
ent of the fat have been closely related to variations in the firm- 
ness of the butter. This is to be expected, as oleic acid is an oily 
liquid at summer temperature, and the butter is softer or harder 
as this acid is present in greater or less amount. 

Many of the foods have been tried in such limited amounts 
that it is unsafe to draw conclusions, therefore only such foods 
will be mentioned here as have been used in repeated trials. The 
most notable effect has been produced by cotton-seed and cotton- 
seed cake. Whenever it has been fed, the volatile acids and oleie 
acid have been depressed below the average ; the butter is defi- 
cient in flavor and often too hard to be easily cut with a knife. 

In strong contrast to this action of cotton- seed, is the effect of 
gluten- meal, a by-product from the manufacture of corn-starch. 
This food is especially effective in raising the oleic acid above the 
average, and also produces a butter-fat high in volatile acids. 
The butter from this food is frequently too soft for an ideal 
product. Corn-meal, however, has always produced a butter-fat 
low in oleic acid, but has shown no action on the volatile acids. 
Clover, dry or green, has produced fat high in volatile acids, and 
with oleic acid slightly above the average. The same is also true of 
spring pasturage. Early cut straw generally produces a fat with 
volatile acids and oleic acid below the average. 

The action of clover and pasturage in increasing the volatile 
acids, and that of com in lowering the oleic acid, explains the 
practice of the makers of first-class butter, who rely upon these 
foods to produce a good flavor and firm grain. 



ELECTRICAL NOTES. 

The present Electrical Exhibit at the World's Fair contains 
much more that is of interest from an engineering standpoint than 
from a purely scientific one. Magnificent as the engineering dis- 
play is, there is little that is new. Everything is now thoroughly 
mechanical, one no longer sees the monuments of tortured inge- 
nuity which used to pervade the former exhibitions; in its place 
are the results of sound and competent engineering skill. 

The multipolar machine has evidently come to stay. Three 
years ago there was not, I believe, a single large multipolar ma- 
chine made. Almost the only makers of machines above 100 
horse- power were the Edison, Brush, and Westinghouse Compa- 
nies (we are speaking of America, of course; on the Continent of 
Europe multipolar machines have been the rule), and their ma- 
chmes were all bipolar. Now there is on exhibit hardly a single 
machine above 50 borse-power which is not multipolar. Splendid 
examples of these are the Westinghouse, Thomson-Houston, and 
Edison direct- connected generators. 

The general use of the toothed armature is also a new feature. 
A short time ago the hardy individual who should have proposed 
designing a large dynamo with toothed armature would have been 
told that it was impossible to do it, that the consequent increase 
of self-induction would make it spark so badly that it could not 
be run, that the only way to make a dynamo whose brushes 
would not need shifting between full and no load was to have a 
big air-gap, and all this would have been backed up by alarming 
mathematical quotations from Ayrton and other writers. 

Now we see that the impossible way is the only way, and the 
designer who neglects the aid of the toothed armature is handi- 
capping himself very much. In passing, one may notice that, if 
one may judge from several recently-read papers in the English 
Institute of Electrical Engineers, European designers are not 
able as yet to design a toothed armature which shall not spark, 
shall require no shifting of brushes, and shall be highly efficient. 
E^en the machines, which probably furnished the encouragement 
to American designers to try the toothed armature, i.e., the Brown 
machines for electro- metallurgy, we learn, recently, had to be sent 
back to the factory, the armature turned down, and rewound 
with an exterior winding. 

Among the new things in engineering, the large two-phase 
1,000 horse-power generators of the Westinghouse Company de- 
serve especial attention. The large amount of work now being 
done in this line by the various companies is a good augury for 
the rapid development of the system. If this proves a success, 
the days of the continuous current will be ended, so far as engi- 
neering is concerned. There are three things so far which have 
hampered the alternating current : (1) Poor all-day efficiency of 
transformers, (2) noisy arc-lights, and (8) absence of motors. The 
recent developments in transformer design have resulted in trans- 
formers with an all-day efficiency of 94 per cent; the new low- 
potential arc-lamps give a better light than the continuous-current 
lamps, and as noiseless; and there only remains the development 
of the motor system, which now seems to be within sight. 

Electric welding is evidently no longer a thing of the future. 
There are a number of firms making displays, who are using the 
Thomson process in their business. Several of the wagon-making 
firms use the welders to make tires and weld axles; wire-making 
companies use them to join lengths of wire ; they are used in 
making shells for modem machine and quick-firing guns; for 
joining up lengths of pipe in ammonia ice-machines; and for weld- 
ing rails together to form a continuous track. This last is a most 
interesting exhibit, as, if successful in practice, it will lead to a 
new method of railway construction, for street railways at least. 
A track has been in operation for some time near the Thomson- 
Houston factory in Lynn, and the results seem to have been very 
good. No trouble was experience from expansion or contraction, 
the friction of the rails in the ground preventing displacement 
and creeping, and the expansion merely manifesting itself as a 
stress in the rails, well within the elastic limit. 

Among recent practical applications of electricity are the electric 
chimes and tower-clock system, now on exhibition in the tower in 
the centre of the Manufactures and Liberal Arts Building. These 
are the invention of Mr. Attwood, and the chimes have.been used for 
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eome time in Grace Church, New York. Id thissjstem the hammers 
of the hells are worked from a key-hoard, like that of a piano, 
and the largest sized hells can be played as easfly and quickly as 
a piano itself. The mechanism is very simple, the keys making 
contacts which actuate relays, and these in turn excite solenoids 
with iron plungers, to which are attached the bell ropes. In- 
stead of the key-board, a small cylinder, like that of a music-box, 
can be used, which automatically plays the chimes every hour or 
quarter. 

The most valuable part, however, is the electric tower-clock 
arrangement. In this, instead of the ordinary cumbersome clock- 
movement requiring frequent re windings, an (udinary dock is 
used, which may be placed anywhere, in an office, for instance. 
Every minute this clock makes a contact, which actuates a Utile 
battery motor, and this turns the hands of the tower^kxk one 
minute ahead. As the impulse is given at the middle of the 
minute, the tower hands are never more than half a minute out of 
time. The actuating clock may be synchrcmixed from Washing- 
ton if desired. This system seems to give a very good tower 
clock for a fraction of the present price. One advantage is the 
fact that no winding is required, six or seven Leclanche cells fur- 
nishing enoagh current to run the clock for several years. 

Another exhibit which will be gladly hailed by those who have 
bad to do much telephoning will be the automatic telephone ex- 
change in the gallery of the electrical building. In this system, 
the telephones are the same as usual, but in front of the wooden 
box which supports the transmitter are placed a number of keys. 
If a subscriber wishes to call up number 18d4, for instance, he 
presses key number 1, once; key number 3, three times; key 8, 
twice; and key 4, four times. He then presses another key, and 
if the subscriber he wishes to communicate with is talking to 
some one else, it signals him that fact ; if the line is open, it puts 
him in communication. When he is through, he pr esses the key 
again, and it disconnects him. 

Several central offices have been put in, and are working satis- 
factorily, and a number of other cities have decided to replace 
their fnresent central office by this automatic system. 

At present there is one disadvantage which the system has, i.e., 
the need of four wires instead of two ; but, from an examination 
of the machines, there seem to be several ways by which two 
wires oould do all the work, and doubtless this improvement will 
soon be made. Even with the increased expense, the better ser- 
vice will more than compensate for the increased cost in wiring, 
and, of course, the central station expenses will be much re- 
duced. 

A very complete exhibit is that of the Bell Telephone Company. 
This includes an interesting historical exhibit of the various forms 
of telephone receivers and transmitters invented by Mr. Bell. A 
central station is shown at work, the methods of connecting up 
the lines, etc. 

One of the new things is the use of paper insulation for tele- 
phone cables. Seemingly impracticable as this seemed to be a 
few years ago, it is now a complete success. Of course, it is evi- 
dent that its low speciic inductive capacity gives it marked ad- 
vantages over any other kind of insulation, and that by its use 
speech could be made clearer, and transmitted further, but it 
would at first sight appear that it would be difficult to keep up its 
insulating qualities. Thif>, however, has been done, and nearly 
every switchboard observed was wired with this insulation. The 
operation of putting it on the wire is shown in the Electrical 
Building. R. A. F. 

LETTERS TO THE EDITOR. 

0*0 Oorretpondtnt§<urert9us9Ud to b€a$ brief 09 po9&ibU, The wnur'§ iiawn 
iainaU coMt required a$ proof of good faith, 

(M requeei in advance^ one hundred eopiee of the number eoniaining hie 
communiotUion wiU befumiehed free to anw oorreepondent. 

The editor wiUbe oiad to pul>U$h anw queriee eoneonant with ^e character 
of the Journal. 

Peculiar Nesting of a King-Bird. 

A cuRioim incident, showing a peculiarity of bird-life, came 

under my notice within the last month (June, 1898). We have 

been boring an artesian well about five miles south of Beaumont, 

mound rising out of the great coastal prairie lying 



between Beaumont and Sabine Pass, in J^erson County, Texas, 
and in the course of the operations have boilt a derrick about 
seventy-five feet high. After the derrick had been built a few 
we^s, it was visited by a great number of birds of various kinds, 
whether with a view of locating or not, I do not know, but one 
would think a well outfit, with all its noise and wet, a very un- 
favorable location for bird-life. Among the vi8it<»s came a pair 
of king-lnrds (T^ronniM f^ramtsis), which, after an iq[yparentlj 
careful inspection, became convinced that they had found a satis- 
factory location for their home. A sheltered point, whore two 
of the cross-beams came together in a comer of the deride about 
twelve feet from the ground, was selected and the pair began 
building a nest. Notwithstanding the nmse of the machinery and 
the continual passing up and down of the man in the derrick (the 
nest was built in the same comer as the ladder is located on the 
outside of) the nest was completed and three eggs deposited. Then 
something occurred that kiUed the female, and the male, after 
moping around for a day or two, also disappeared. That, I 
thought, was the end of that pair's nesting; but aKMtrsnUy not, 
as in a day or two the same male bird retumed, bringing with 
him another mate. The outlook was again considered, and the 
pair began building another nest in the same location, resting the 
new nest on the top of the old one, building, as it were, a second 
story to it After the new nest was completed, but before any 
eggs had been deposited, wondering what could have become of 
the eggs already laid, I went up the derrick, and, carefully raising 
the new stracture, brought out the okl eggs. Replacing the new 
nest as best I could, the birds continued to occupy it, and the 
female is now setting upon a full nest of eggs of her own laying, 
and I am now looking forward with considerable intiiest to the 
advent of a young brood to see how they will thrive under the 
circumstances. 

I have asked several of my ornithological friends if such an 
occurrence has anywhere come under their observations, but have 
in all cases receiyed a negative answer. Wm. Kknmedy. 

Austlii, Texas, Jaoe, 180S. 



The Tncomcari Foaaila. 



In Seienee, May 36, pp. 288-288, there is an article by Mr. W. F. 
Cummins of the Texas Geological Survey, entitled *< Geology of 
Tucumoari. New Mexico, ** in which he says: *'Mr. Maroou . . . 
endeavors to avoid the conclusion (that the beds are Gretaoeons) 
by saying that either the determinations of the fossils found by 
me were incorrect or that they did not come from that locality, 
and suggests that the labels on my packages were loosely put on 
and became mixed with collections made elsewhere; and on this 
filmsy subterfuge (to give it no harder name) still insists on the 
correctness of his reference to the Jurassic." 

Mr. Cummins tells at length of the good care he took not to ' 
have any confusion of labels. So my suggestion cannot stand. I 
accept fully the explanation. 

Now there remain two points, which are the most important: 
First, the correctness of the determination of the fossils; second, 
the stratigraphic position of the Jurassic strata of the Tucumcari 
between the Trias and the lower beds of the Neocomlan, at Comet 
Creek, an affluent of Washita River, and at the great band of the 
Omadian River. 

1. Bir. Cummins says: " myself and my assistants discussed the 
fossils in the field as we picked them up, and our note-books show 
that we then determined them as they are now designated.** . . . 
•< I made up small suits and sent them to various parties for de- 
termination, . . . and there was unanimous agreement as to all 
the species I have publi$hed" It is important to add an explana- 
tion as regards the species putdislied. Only one species has been 
published by Mr. Cummins, a leaf of a fossil plant; all the inver- 
tebrate fossils are only quoted, without descriptions or figures. 
Here is the list given by Mr. Cummins: — 

^'Oryphoa dUatata, var. Tucumcarii Maroou; 0&treamar$hiif as 
determined by Marcou,but in reality OUrea suftofHito, Shumard; 
Oryphoa pitcheri, Morton ; Exogyra iexdna^ Romar; Ostrea quad- 
riplicata, Shumard ; Trigonia emoryi, Ck>n. ; Cardium haiatUmn, 
Sow.; Cytheria leanenaU, Con. ; and a single leaf of a dycotyle- 
donous plant, which I described and figured under the name 
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Stereulia drakei. It will be apparent to everyone acqaainted 
with the fossils of the Cretaceoas that those enamerated belong 
only to Cretaceoas strata.*' 

It would have been well it Mr. Cummins had given the names 
of the <* parties," as he calls the experts, for in no other part of 
geology is it so important to know the paleontologists who deter- 
mined the fossils. When in the field in 1858 I determined the 
Orjfphcea as the Qryphcea dUatataf or a variety of it, of the Oz- 
fordian of Europe, and the Oairea as a Ostrea marshii of the Lower 
Oolite of the Jura. After my return from the field, I submitted 
my fossils to Louis Agassiz, Alcide d'Orbigny, de Vemeuil, 
d'Archiac, Pictet, etc. M. de Vemeuil, an excellent paleontolo- 
gist, as well known in America as in Europe, reported on my fossils 
before the National Academy of Science of France, and called them 
Oryphcea dilatata and Ostrea marshii; and he refers the Tucum- 
cari strata to the Jura. Finally, I have given long descriptions 
and excellent figures of the two fossils in my volume, entitled 
*' Geology of North America.'' and also in Bulletin SocUt^ OMo- 
gique de France, vol. xii., Ib55. So my two fossils had received 
all the attention possible, and can be regarded with safety as cor- 
rectly determined. 

Let us see now what guarantee we have as to the correctness of 
the determination by Mr. Cummins and his *' various parties for 
determination '* of his fossils, as he calls his anonymous paleon- 
tological assistants. The value of determination of fossils de- 
pends much on the name of the paleontologist employed. To be 
sure, anyone, even the greatest paleontologist, makes mistakes ; 
but it is generally admitted that they are less liable to errors than 
others. Mr. Cummins is unknown as a practical paleontologist. 
Until three years ago, he was regarded as a collector of fossils in 
Texas who has supplied two paleontologists, Messrs. Cope and 
C. A. White. It this case Mr. Cope has nothing to do, for all the 
fossils are invertebrates. Mr. White has charge of the Mesozoio 
invertebrate fossils at the U. S. National Museum, and Mr. Cum- 
mins, in a letter to me, says that he did send his Tucumcari 
/os:»ils to Washington for determination. So it may be assumed 
that Mr. White is one of the experts, who has agreed to the determi- 
nations made by Mr. Cummins. Now Mr. White, during twenty 
years, has constantly confounded, in all his paleontologtcal me- 
moirs, the Oryphcea dilatata, var. tucumearii, with the Oryphcea 
pitcheri; and more, he has said, in some of his papers, that the 
Lower Cretaceous of Europe has no representative in North 
America. 

As regards my other fossil, the Ostrea marshii, which, according 
to Messrs. Cummins and White, ''is in reality Ostrea subovata, 
Shumard." I shall quote from a letter of Mr. Cummins to me, 
dated Feb. 25, 1882: *' I have compared the Tucumcari specimens 
with O. suhovata, Shumard, and do not believe they are the 
same." And I shall tell what occurred in my house during the 
last visit of Mr. White, in 1884. Mr. White took up a fossil on 
my chimney mantel-pif ce, looked at it attentively, and exclaimed : 
** What a beautiful Cretaceous fossil; it is the most perfect I have 
ever seen from Texas." My answer was : '' The fossil is not Cre- 
taceous ; it is the typical Ostrea marshii, picked up, with my own 
hand, in the Lower Oolite of the Jura Mountains at Frickberg, in 
Argovia, Switzerland." Every one can draw his conclusions as to 
Mr. Whitens ability to determine specimens of the Oryphcea dilatata 
and Ostrea mar^ii types. 

I have said already before in another paper, and repeat it, 
that it is impossible to find the typical Oryphcea pitcheri (I mean 
the one described and figured in my '* Qeology of North Amer- 
ica," Plate iv., Figs. 5 and 6) in the same bed with the Oryphcea 
dUatata, var. tucumcarii, and the Ostrea marshii of Pyramid 
Mount, on the Tucumcari area. 

As to the Exogyra texana quoted by Mr. Cummins, it is an in- 
correct determination of a fossil having some distant afiSnity of 
forms. The four or five other fossils in Mr. Cummins's list, are, 
at all events, not sufficiently obaracteristic, even if properly de- 
termined, for ''the conclusion that the beds are Cretaceous." 

2. As to the stratigraphic position of the Jurassic strata of the 
Tucumcari, it is so clear and so striking that a few words will 
dispose once more of the question. At the Tucumcari there is no 
discordance of stratification or interruption of any sort between 



the Trias beds below and the Jurassic beds above. It is a con- 
tinuous series, with most striking differences in the litbology and 
paleontology between what is Trias and what I call the Jura. 
How far those deposits extended eastward and southward, it is 
difficult to say in the present condition of our limited knowledge 
of the geology of Texas. Very likely they did extend eastward 
all over the Indian country of the Commanches, Kioways, 
Kichais, and Delawares, as far as near Topofki Creek and Dela- 
ware Mount; southward they went as far as the upper part of the 
Trinity River basin, and covered all the upper Braxos and upper 
Colorado Rivers of Texas. After their upheaval above the sea, at 
the end of the Jura^riod, erosions on a great scale occurred and 
swei>t away all the Upper Trias and a part of the Middle Trias to 
such an extent as to reduce the plateau of the Jura Trias nearly 
to the actual Llano Bstacado, obliging it to recede from the vicin- 
ity of Topofki Creek several hundred miles westward. Then over 
the eroded part of the Middle Trias, at Fort Washita, at Comet 
Creek, and at the Qreat Band of the Canadian River, an arm of 
the Lower Cretaceous sea, extended in a narrow strip, as a sort 
of gulf, which extended as far north as southern Kansas, accord- 
ing to Mr. Cragin's discoveries. 

In that gulf, strata, mainly of limestone, were deposited ; and 
at Comet Creek, on the Washita River, where I saw it in 1858, 
those limestone rocks are a perfect mass of Oryphcea pitcheri^ 
with some Caprotina texana at the base of the formation. The 
division of the Texas Cretaceous, to which those ** Oryphcea 
pitcheri limestones " belong, has been called since " Fredericksburg 
Division," and are the homotaxis or equivalent of the Lower 
Neooomian of Europe, as I have always said ever since. 

Mr. Cummins says there is no disagreement between him and 
Mr. Hill as to the age of the strata of the Tucumcari, which are 
referred by them to the '< Denison beds" of the "Washita Divi- 
sion ; " that is to say, a group of strata far above, and consequently 
younger, than the Comet Creek beds with Caprotina and Oryphcea 
pitcheri. So, according to Messrs. Cummins and HID, the Tu- 
cumcari strata, ^hich they call '* Denison Cretaceous beds," were 
deposited in perfect concordance on the top of the Upper Trias, 
and long after the deposit of the Fredericksburg Division at Comet 
Creek. A material impossibility, against all stratigraphic and 
paleontologic principles of formation in aflat country over immense 
plains; for there is no doubt that the Neooomian strata of Comet 
Creek, deposited in interrupted discordance over the strata of the 
Middle Trias, are younger than the strata of Tucumcari, deposited 
in perfect concordance of stratification, without any interruption, 
over the uppermost part of the Upper Trias. 

What a strange story, unique in the annals of geographical 
geology. A description ot the Tucumcari area, made simply 
during a difficult and even then dangerous exploration, with all 
the proofs, stratigraphic, paleontologic, and lithologic, has stirred 
up an opposition without precedent as regards its long duration. 
Now — June, 1898— it is forty years since I started from Boston 
for my exploration by the thirty- fifth parallel, for a Pacific rail- 
road from the Mississippi River to the Pacific Ocean ; and, al- 
though one concession has been made in my favor, by almost all 
my adversaries — the correctness of my reference of the lower beds 
of the Tucumcari to the Trias — the opposition continues, with a 
degree of intensity and, I am sorry to say, of unfairness never 
equalled. 

Mr. R. T. Hill, after his two visits at the Tucumcari, in 1888 
and 1891, has not yet published anything reliable, only a few con- 
tradictory statements, without proofs and against plain strati- 
graphic and paleontologic facts. 

Mr. A. Hyatt, after a thorough exploration of two months' 
duration of a part of the Tucumcari area in 1889, asked me to 
look over with him his quite extensive collection of fossils, and 
placed before my eyes his detailed sections of Monte Revuelto. I 
did not see a single fossil in his cc^ection which can be called a 
Cretaceous fossil ; when, on the contrary, the Oryphoa and Am- 
manites had all the most indisputable characters of Jurassic fos- 
sils. 

For some unknown reasons, not only the report of his explora- 
tion has not been published, but even his administrative report as 
head of a special exploration of the U. S. Geological Survey, in 
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which each explorer gWw, every year, the sammary of the work 
dooe to the director of the survey, has not yet been issued, 
although the volume in which it ought to be inserted was 
printed three years ago. The stopping of the distribution of the 
** Eleventh Annual Report" is somewhat mysterious. Two other 
printed Annual Reports, the twelfth and thirteenth, remain also 
undistributed, waiting for the distribution of the eleventh. 

Mr. A. Hyatt, in a printed letter in The American QeologUt for 
April, 1898, p. 281, admits that his verbal opinion, quoted by me 
at page 218 of the same periodical, *' is correct;" but that he had 
'* at present absolutely no opinion about the age of rocks of this 
region.*' A rather curious conclusion for ^n explorer who has 
passed two months on the same ground where I was only two 
days, and who has studied the collection of fossils he made during 
a whole winter. 

Evidently there is some secret about it. My old adversaries, 
almost all alive now, with the exceptions of the two Shumards, 
Meek and Newbery, are still at work against me. But I have re- 
sisted their combined attacks during forty years, and I can con- 
tinue very well the defence of my observations and opinions. 

However, I shall say nothing more for the present, waiting until 
after the publication, by some paleontologist, of the fossils col- 
lected at the Tucumcari by Messrs. Hill, Hyatt, and Cummins, 
with descriptions and good figures; for it is absolutely usele^ to 
discuss any longer, without proper documents in the hands of 
geologists, in order that everyone interested in the question may 
be able to judge for himself as to the conclusions arrived at by the 
difiFerent parties. Jules Maroou. 

Cunlnrldge, Maos. 

Natural and Artificial Cements in Canada. 

TouB issue of March 81, 1898, contains an article on '* Natural 
and Artificial Cements in Canada," which in part is incorrect, and 
I wish to set you right with regard to the class of raw material 
from which the ''Star" Portland cement is manufactured. 

In the first place. Star cement is manufactured from shell marl, 
which is thoroughly decomposed, and Containing from 95 to 96 per 
cent pure carbonate of lime, the clay used is an alluvial blue clay. 

The analyses of our clays and marl show them to be of superior 
quality and equal to any deposits of a similar nature ; this has also 
been fully demonstrated in the practical results obtained by users 
of the cement when manufactured. E. Bravendeb. 

NaiMUiee Mllto, June IS. 



Sound and Color. 



On reading Professor Underwood's paper on the above subject 
in Science for June 16th, some rather peculiar experiences of my 
own, which I have never read or heard of in others, were freshly 
brought to mind. 

When intently listening to certain, but by no means all, emi- 
nent speakers, and to a few operatic singers of great renown, I 
have for some years past distinctly detected, or rather have in- 
voluntarily become conscious of, an emanation of color from the 
head of the speaker or singer with each distinct tone of the voice. 
The more impassioned the words and tones the more intense the 
color^ and the larger the visible aureole or color area. The color 
has thus far been limited, with a few exceptions, to a transparent 
and ethereal but decided blue. It emanates suddenly with each 
explosion of sound, passes upward like a thin cloud of smoke, and 
fades like a swiftly dissolving view. I noticed it for the first 
time while listening to Professor Felix Adler, later on when list- 
ening to Colonel Ingersoll, faintly over the head of William Win- 
ter; again quite distinctly in case of Oeneral Sherman and Gen- 
eral Horace Porter, faintly in case of some other public speakers, 
including Anna Dickinson, Helen Potter, the elocutionist, and 
some eminent divines, but not at all in case of President Cleve- 
land and some other equally prominent public men. 

In case of singers, the most noted instances I can recall are the 
DeRetszke brothers, Jean and Edward, Mdme. Emma Earoes, 
Lilli Lehmann, Mdme. Albani, Vogel, and Gudehus. 

In case of Mdme. Lehmann the blue color verged tow aids a 
liquid green, and with Albani it was a pale sheen of silver vapor. 
In case of Vogel, the tenor, the aureole was an evanescent and 



very pale straw color. In Mdme. Mieike the blue became a vel- 
vety purple or violet. Mdme. Nordica emitted an aureole of 
pale, translucent gold ; Enmia Juch gives me the impression of a 
delicate and liquid pink, while Patti seemed to emit no distin- 
guishing color, but rather a kaleidoscopic blending of many 
colors. 

I should be glad to hear from others who have noted similar 
phenomena, for I have been inclined to question the reliability of 
my own impressions, vivid as they have been, and many times 
repeated. Professor Underwood's recital inclines me to accord 
them a little more respect. Saxubl S. Wallian, M.D. 

WsshlDgton HelfbtB, City. 



Age of Guano Deposits. 

The following particulars, recently given me by a friend who, 
years ago, was a sailor, and whom I know to be a man of the 
strictest veracity, may be of interest as possibly throwing some 
light on the age of guano deposits. 

In the year 1840 his vessel loaded with guano on the island of 
Ichabo, on the east coast of Africa. During the excavations 
which were necessary, the crew exhumed the body of a Portuguese 
sailor, who, according to the head-board, on which his name and 
date of burial had been carved with a knife, had been interred 
fifty- two years previously. The top of this head -board projected 
two feet above the original surface, but had been covered by ex- 
actly seven feet of subsequent deposit of guano. 

Robert Ridqwat. 
U. S. NadODSl Mueeum, Washlnfton, D.a, Joim S8. 



Correction. 

In 1887 I published in the Canadian Record of Science an ac- 
count of a Permian glacial moraine in Prince Edward Island. I 
have recently examined this formation more carefully, and am 
not at all positive about its age. The bedding and jointage are 
conformable with the underlying formation, but the cementing 
material is purely calcareous, and the induration, though com- 
plete, may be recent. In the absence of organic evidence, I do 
not think we can positively say that this conglomerate is not 
Quaternary. F. Bain. 

North River, P. B. Island. 
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Cfeological Survey of Missouri. Vol, IL A Report on the Iron 
Ores of Missouri. By Frank L. Mason. Jefferson City, 
December, 1892. Plates, Biap, etc. 866 p. 

Vol. III. A Report on the Mineral Waters of Missouri. By 
Paul Schwsitzer. Jefferson City, December, 1892. Plates, 
Map, etc. 256 p. 

There are but few States in the Union that have not had at 
some time or other geological surveys of a part or the whole of 
their territory. As a general rule, the surveys have been con- 
ducted by different geologists, the same one seldom holding his 
position for a long period, and, in point of fact, the survey itself 
frequently ending before a decade has elapsed. There are, of 
course, notable exceptions to this, Minnesota, for example, where 
the State geologist has issued twenty annual reports, and New 
York, which has enjoyed an almc^ uninterrupted existence since 
1886. Tet more remarkable in this latter case is the fact that the 
present head of the survey has been such for nearly fifty years 
and was one of the original corps in 1886. This veteran, as every- 
one knows, is Professor James Hall, still one of the most indefa- 
tigable of all American geologists. 

The State of Missouri has had numerous surveys, which have 
been carried on under various heads. The first survey existed 
from 1358 to 1862, and published five reports; the second lasted 
from 1870 to 1874, and issued four reports; the third from 1876 to 
1879, and published only one report ; while the fourth has lasted 
from 1889 to date, and has published three bulky volumes, of 
which the present ones are two, five bulletins, an atlas of maps, 
and a biennial report. We thus see that under the present man- 
agement more work has been done than in any of the other surveys 
lasting twice as long. 
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In VoL n. of the reports Mr. Mason has given much yalnable 
information relative to the iron ores. In his introductory remarks 
he discusses the forms in which iron occurs and the relative value 
of the various ores. He then takes up the kinds found in Mis- 
souri, describes their distribution, and examines in detail coarse 
and fine specular ore, limonite, red hematite, carbonate, and bog 
ores. In this discussion, various facts are brought out of interest 
and value to geologists and students of physical geography. For 
example, it is concluded that the strata lying about the Archsdan 
outcrops of the Ozark Mountains are of Cambrian age instead of 
Lower Silurian, as they have been almost universally considered. 
An excellent description is given of Iron Mountain, Pilot Knob, and 
other large deposits of ore, and this is followed by an account of 
the probable origin of the ore beds. The veins are regarded as 
veins of infiltration, fissures occurring in the rocks having been 
filled by the solvent action of percolating water through iron-bear- 
ing porphyries. The changes produced in topography of pre- 
Cambrian time by this action of water are briefly sketched as 
follows: — 

**In the first place, whatever the origin of the porphyries, it is 
allowable to imagine the porphyry region to have been, in pre- 
Cambrian times, mountainous, or at least hilly. These hills and 
valleys must have had cracks or fissures in the rocks as we find 
them to-day. Naturally, erosion or weathering and denuding 
agencies would begin at the highest points. The products of dis- 
integration would wash from the higher to the lower points. 
Iron dissolved from the decomposed rocks would, by means of 
percolating waters, find its way to the fissures in the unweathered 
rocks at a lower point. In these fissures it would be precipitated, 
either chemically, by coming into contact with alkaline or other 
reagents, or would, by slow absorption of oxygen, be made insol- 
uble. This in time would fill the crevices and fissures in the 
lower rocks with a substance much less susceptible to weathering 
infiuences. The rock-mass thus cemented wdtild, as a whole, also 
tend to resist weathering more effectually than the rock not thus 
protected. Iron deposits filling fissures would not be formed at 
the highest points, since solution would tend to carry it either 
deeper into the hills or into the valleys below. The result of this 
would inevitably be that the erosive agencies would be much 
more effective on the elevated portions of the country than on the 
lower. Gradually the hills would tend to reach the valley level; 
the valley country, being protected by iron dykes and veins, 
would resist such erosion. The final result would be that in many 
cases the hills would be changed to valleys and the valleys to 
hills" (pp. 67-58). 

An interesting account of the Ozark uplift occupies one of the 
chapters. The region generally goes by the nifne of the ** Ozark 
Mountains," but it is mountainous in name only. It is an ellipti- 
cal, dome-shaped elevation, about 140 miles wide and about 200 
miles long. Its greatest elevation is about 1,100 feet The aver- 
age slope to the southeast is a little more than one degree, while 
to the northeast it is less. The region may be divided into (1) 
plateau, (2) hilly or ** mountainous,*' and (8) river bottoms. In 
the plateau region the rivers have their origin. The surface is 
mostly gently rolling, well-drained, and not steep enough to pre- 
vent easy tillage. Following the streams down in either direction 
the bluffs grow higher and higher, the streams more numerous, 
and there is soon reached a country cut by deep cations, or gorges, 
with steep- walled divides. This is the '* mountainous^ region, 
but when one climbs to the summit of the divide, instead of a 
commanding view, there appears to be a plain spread out on all 
sides. The ^* mountain " crests are all at the same level. Float- 
ing down the streams the bluffs and hills grow higher and higher, 
but the fact is soon apparent that, instead of mountains and hills 
having been thrust up, the plateau has been etched into relief by 
the streams. The river tx>ttoms begin in the mountain region, at 
first of little value or extent, but gradually widening out to from 
one-half to two miles. Here the hills lose their sharp crests and 
steep slopes, and the bottoms rise gradually by an easy slope to 
the uplands. 

Throughout the region the streams are peculiar. In many 
cases they spring directly from the foot of a tall cliff and begin at 
once to cut their gorges. These grow deeper, the walls frequently 



rising, by a succession of precipices of from 50 to 100 feet, to a 
height of 500 feet. The courses of the streams are very tortuous. 
At one place the Osage River fiows a distance of seventeen miles 
when it can be intersected by crossing overland only a single 
mile. A departure from a direct line of from three to seven miles 
is not at all unoom mon. The absence of bowlders is also noticeable ; 
this being due to the fact that the masses of rock falling from the 
cliffs are soluble limestone or friable sandstone, and both are 
quickly removed. The streams are also of large size, yet water 
courses on the surface generally have no water in them. At the 
same time many rise to impassable fioods in a few hours. In 
May, 1892, the Current River rose 27 feet in about eight hours. 
The fioods subside as rapidly as they rise, the cause in both cases 
being the character of the country. There is nothing to conserve 
the water and it runs off as fast as It falls. 

Yet another feature of the region is in the large springs. One 
of these, called Meramac Hpriog, is said tp fiow at the rate of 
10,000 cubic feet per minute. Current River rises from a spring 
of about equal size, and these are but two out of a large number. 
These springs are, of course, only the- outlets of underground 
rivers. Sinking Creek fiows for a long distance as a surface 
stream. ** A few miles from where it empties into Jack's Fork it 
runs into b eul de Bac, formed by a crescent-shaped mountain 500 
or 600 feet in height. Just before reaching this mountain it sinks 
from sight and reappears a mile away on the other side of the 
mountain in the form of a large spring.'' Naturally, with a scant 
coating of soil on the hills, the vegetation is not there luxuriant. 
Twenty or thirty years ago the hills were reported to be bare, but 
now they are covered with a thin growth of jack-oak, hickory, 
cedar, and yellow pine. But the growth in the river bottoms, 
where the soil is rich, is luxuriant, the trees being close together 
and of gigantic height. Here are found sycamore, gum, elm, 
water-maple, water-birch, ash, hickory, and numerous oaks. All 
are so connected by a net- work of vines that it is nearly impossi- 
ble to get between them. 

The age of various sandstones and limestones that have been 
described in different Missouri reports has long been a vexed 
question and one tbat has given all who have attacked it great 
trouble. This question is taken up by Mr. Mason, and his con- 
clusions may be summed up as follows: — 

The geological age of nearly all of the rocks of the Ozark uplift 
is Cambrian, and the name <* Ozark series," originally proposed 
by Broadhead, is adopted for them. Sandstones alternate with 
limestones, and these have been known as the first or saccharoidal, 
second and third sandstones, and the first, second, third, and 
fourth magnesian limestones. The saccharoidal sandstone has 
been generally correlated with the Calciferous of New York, and 
the St. Peter's of Minnesota and Wisconsin ; and the magnesian 
limestones with the Lower Magnesian of the upper Mississippi 
Valley. Mr. Mason does not believe the evidence sufiQcient to 
make more than one sandstone and one limestone formation. For 
the first he proposes the name of Roubidotix sandstane, and for 
the second the name of Onsconade limestone. The outcrops of 
both sandstone and limestone have been correlated by lithological 
characters, but it is shown that the two rocks vary greatly. Sec- 
tions taken along Current River for a distance of sixty miles and 
along the Gasconade for forty -eight miles show so much variation 
that it is impossible to trace the different sandstones or limestones 
with any certainty. There is, however, a stratum which bears 
fossils of the same general character over wide areas, and by its 
aid the connection between the sandstone and limestone can be 
traced. From the lists given it would appear that the afiSnities 
are more nearly with the Cambrian than the Lower Silurian 
epochs. The conclusions given will probably render a reconsid- 
eration of the age of certain t>eds at Bikie's quarry, near Baraboo, 
Wiscousin, necessary. These beds have been generally regarded 
as Lower Magnesian. They are probably more likely Potsdam. 
We have not space to go further into details, but we commend the 
volume to the consideration of geologists. 

The second of our titles treats of a vastly different subject. The 
first part is taken up by a general discussion of mineral waters in 
respect to their origin, composition, etc.; and the second, by far 
the larger part, is devoted to a detailed account of the mineral 
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springs of the State, with o^er 160 analyses of waters. The 
waters are divided into mnriatic, alkaline, salphatic, chalybeate, 
and sulphur. The origin of each of these is briefly discussed. 
The methods of analyses, classification, and therapeutic uses are 
also considered. For those who are especially interested in 
analyses of water and for the citizens of Missouri and other States 
who desire a knowledge of the location and uses of the Tarious 
springs the Tolume is invaluable. It is a volume to be consulted 
rather than one to be read. Joseph F. Jambs. 

Wsabinfftoii, May 18, 1806. 

A Handy Book for Brewers, Being a Practical Quide to the Art 
of Brewing and Malting. By Herbert Edwards Weight, 
M.A. London, Crosby, Lockwood, A Son. 580 p. 8^ 

Mr. Wrioht has, in the present volume, expanded and en- 
larged an eaHier work well known to the profession, entitled, <* A 
Handbook for Toung Brewers," giving the conclusions of mod- 
em research in so far as they bear upon the practice of brewing, 
as well as much practical detail, manipulative and structural. 
Few books of the size other than mere statistical records contain 
the amount of information herein included, and if the author has 
sacrificed style to space it can not be considered a fault in this 
instance. The book is not intended for general reading, but for 
the student of brewing, and is to supplement rather than to sup- 
plant practical teaching at the works. There is much, however, 
that is of value to others, both to chemist and to general scient- 
ist, as witness the excellent chapters on water, the laboratory, on 
ferments and fermentation, yeasts, etc. The latter subjects in 
particular are cleverly treated, and nowhere do we remember 
seeing the various theories and hypotheses massed together so con- 
veniently for comparison and ready reference. Complete details 
of malting and brewing operations are carefully given, differing 
customs are placed in juxtaposition, and in all cases the scienti- 
fic discussion of chemical and vital changes accompanies the de- 
scription of the process. It is unfortunate that the glossary orig- 
inally planned as an appendix to the text was finally omitted, as 
there are few industrial operations with more technical and 
**shop" expressions than brewing, and the free use of these in 
some of the chapters — the author resting, of course, upon his 



intended glossary — would be rather confusing to the uninitiated. 
The subject is one of many ramifications, and as such could more 
easily be handled in three volumes than in one, but Mr. Wright 
has succeeded admirably with this difficult condensaticm, and has 
omitted nothing essential to a thorough knowledge of the subject. 

C. P. 

An Outline of the Documentary History of the Zufti Tribe. By 
A. F. Bandeuer. SomoMogtcal Obeertxitione on Indiane 
of the Southtoest. Br Dr. Herman F.C. ten Kate. In a 
Journal of American Ethnology and Archceology. J. Walter 
Fewkes, editor. Vol. HI. Boston and New York, Hough- 
too, Mifflin, A Co. 189*3. 
The scientific, work accomplished by theHemenway Expedition 
is gradually becoming known to the world through the medium 
of Dr. Fewkes*s journal. The documentary history of the Zufiis 
during the 16th and 17th centuries, by Mr. Bandelier, is of ab- 
sorbing interest and reflects the vast labor that had been expend- 
ed in its compilation. In the identification of the Seven Cities of 
Cibola with the ancient Zufii pueblos, the evidence formerly ad- 
duced is made so conclusive, by the introduction of new data, that 
it seems impossible for any one to fail to be convinced. The 
events which led to the Pueblo uprising against the Spaniards in 
1680 are minutely recorded. Probably half the paper is devoted 
to copious notes and citations from original sources — principally 
manuscripts now in the hands of the Expedition. On page 114, 
the date of Fray Juan del Bal*s arrival in New Mexico is given as 
1771, instead of 1671, an obvious misprint, as the missionary was 
killed in the revolt above alluded to. 

The second part of the volume is a summary report by Dr. ten 
Kate of his anthropologic observations of the Pima, Papago, Blar- 
icopa, Yuma and Zufli Indians, as well as of the human remains 
found in the ruined puebles of the Salado Valley, Arizona, and in 
one of the Cibolan cities. Although the investigations of Dr. ten 
Kate and Mr. Cushing were from totally different points of view 
they unite in the conclusion that ** the pre-Columbian Ariasonian? 
were closely related to the Zufiis of to-day." In the opinion of 
Dr. ten Kate the types of North American Indians are not exclu- 
sively American, but present only the characteristics of the Mod. 
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